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INTRODUCTION (By William J. Mitchell, Chairman
Conference Planning Committee)

This is a smorgasbook, a representative collection
of one hundred and fifty papers dealing with the
current raage of concerns in the emergert field

of environmental design research; from this di-
verse array you can select the particular topics
which interest you.

It is a record of presentations at the Environ-
mental Design Research Conference, held at the
School of Architecture and Urban Planning, Uni-
versity of California, Los Angeles, on January
24-27, 1972. This international conference was

a joint program of the Third Annual Environmental
Design Research Association Conference (EDRA-3)
and the Eighth Annual AIA-Architect—Researchers’
Conference (AR-8).

As in previous years, papers prepared for the
EDRA3 Conference focused on original research in
the social and behavioral sciences with direct
relevance to environmental design, planning, and
management, together with new methods and ap-
proaches (including computer-based techniques)
for dealing with complex environmental problems.
The organizers of the AR8 Conference also sought
contributions in these fields of concern, but
specifically emphasized the questica of relating
research to practice. The joint program brought
together researchers, practitioners, and those
working on the interface.

The call for papers was widely distributed in the
U.S.A., Canada, the U.K., and Australia. Over
four-hundred architects, planners, social and
behavioral scientists, engineers, industrial de-
signers, and computer scientists responded with
submigsions. A staff of sixty reviewers read
them, and selected those reproduced here for pre-
Sentation.

Each author was responsible for the production of
camera-ready copy for his paper, which was then
photographed, and printed by an offset process.
In this way, each contributor communicates di-
rectly with the reader; there is no editorial
process intervening to rearrange, distort, or
subvert his ideas. Furthermore, it is an ex-
tremely quick and cheap method of production.

The grouping and ordering of papers into sessions
and sections was done according to & conceptual
scheme which makes sense to me. N, Arubt it ig
somewhat idiosyncratic, and it may not make much
sense to others. This is probably unavoidable in
such a rapidly evolving field. Any attempt to
categorize papers irresistably recallsBorges'
now-famous "Imaginary Chin se encyclopedia," in
which "animals are divided into: (a) belonging
to the Emperor, (b) embalmed, (c) tame, (d) suck-
ing pigs, (e) sirens, (f) fabulous, (g) stray dogs,
(h) included in the present dagsification,

(1) frenzied, (j) innumerable, (k) drawn with a
very fine camelhair brush, (1) et cetera,

(m) having just broken the water pitcher, (n) that
from a long way off look 1like flies.”" 1If my
taxonomy is of a little use to you as that of stray
dogs and sucking pigs, you can at least find the
papers that you want by means of the author

index.

The EDRA Conferences (By Henry Sanoff and Sidney
Cohn, Co-Chairmen EDRA Steering Committee

About a decade ago, when the design professions
were faced with increasingly complex environmental
problems which defied satisfactory solutions, a
few designers came to realize that both their
traditional problem solving methodology and their
knowledge of the man-environment system was highly
inadequate. They realized that their training as
designers left them unequipped to understand the
problem or to develop effective solutions. Seeking
to improve this state they sought the assistance
of scientists who were concerned with the study

of man. They found for the most part the work

of the sciences was unrelated to environmental
design research and problem solving. Fortunately,
however, they found a few scieatists interested

in studying this problem area.

Through the initiation of the Design Methods Group
Newsletter, contacts were established which then
led to a first major confrontation of 175 de-
signers and scientists, which occured in 1967 at
MIT, for the Design Methods Group meetings. This
group held a primary interest in models of the de-
sign process, design assistance techniques and
computer-aided methods. In addition to producing
a major publication of the proceedings (Emerging
Methods in Design and Planning, edited by Gary
Moore), the leaders of this movement recognized

a substantial lack of participation from the
social and behavioral sciences and proceeded to
expand the scope of interest to issues of en-
vironmental design. The premise for the re-
alignment was based on the need to provide an
input of substantive knowledge of the environment
to the organized methodological interests already
developed.

EDRA was formed, then, as a group committed to

the notion of the environment as an integral

part of the human system and as a facillator of
multi-disciplinary collaboration between design
and the sciences. Subsequent publications such

as Man-Environment Systems, Journal of Environment
and Behavior, and Design and Environment, have
served to reinforce the need for large group
contacts as well as informal discussion groups,

on a continuing basis.

The First EDRA meeting in 1968 at North Carolina
brought together 200 designers, planners and
scientists from all parts of the world to dis-
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cuss their work, which included externalization

of systematic problem solving techniques; computer
assistance methods; and the development of social
and behavicral knowledge about the man-environment
millieu. Today, these basic areas of development
are giving rise to new approaches generated by

combinations of the basic types of investigations.

The major focus of the annual meetings of EDRA
has evolved around the development of models and
methods leading towards the framework of a co-
herent and definable structure for environmental
design. The proceedings of poth previous meetings
are published in two volumes entitled EDRA-1
(Sanoff and Cohn, editors) and EDRA-2 (Eastman

and Archea, editors).

Our long-range goal is the general recognition

and acceptance of the field of Environmental De-
sign, which is not confined to narrow disciplinary
approaches. More immediately, we seek to emphasize
the significance of research in design and encour-
age the emerging new hybrid, environmental design
researchers. We also feel the need to encourage
scientists concerned with the environment to direct
their research interests to a responsive group.
Finally, we hope to encourage environmental de-
signers tc bz involved in research and incorporate
t'.ose findinge in their design efforts. While the
history of EURA is quite brief, its role in the
sontext ¢f environmental problems is crucial. The
rapid growth of =cholarly writings in this area

is a sufficient indicator of its importance and
future impact.

The AIA Architect Researchers Conference (By Don
Conway, AIA's Director of Research Programs)

Tn 1964 the American Institute of Architecture es-
tablished the Annual AIA-Architect-Researchers'
Conference with the support of a small grant from
the AIA Supplementary Dues Fund. The first Con-
ference was held in Waslington, D.C. and was at-
tended by about forty people.

Since that time Conferences have been held at the
University of Michigan; Washington University,
St. Louis; University of Tennessee; in Wisconsin,
in Houston, and at the University of Cincinnati.
Attendance has grown to about 350 people.

In 1971, for the first time, the Conference was
held jointly with the Environmental Design Re-
search Association (EDRA), an informal organi-
zation of man/environment researchers.

The purpose of the Conference is to provide a forum
through which architects (and others) who are in-
volved in and/or particularly interested in re-
gsearch for architecture can get together t7 discuss
matters of mutual concern and present papers for
exchange of information and evaluation.

Annual AIA-Architect-Researchers' Conferences
result from the desire of individuals actively
engaged in research to review current research
efforts and to discuss the ramifications for the
profession. As a consequence, the topics pre-
sented and discussed at the AR Conferences often
precede general awareness of new design and build-
ing techniques, products and materials develop-
ments, or evaluations of architectural methods

and design influences.,

This year's changes in conference format and
relation to the EDRA Conference, are part of a
continuing effort to get researchers and prac-—
titioners talking to each other, This is the way
it's got to be, if research is really going to
produce better environment.
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SECTION 1: MAN-ENVIRONMENT RELATIONS

1.1

1.2

1.3

1.4

3.1

3.2

3.3

6.2

6.4

6.5

6.6

6.7

e o F T

COGNITIVE MAPPING

Jeremy Anderson, Margaret 1indall, "The Concept of Home Range: New Data for the Study of
Territorial Behavior'

John Everitt, Martin Cadwallader, "The Home Area Concept in Urban Analysis: The Use of
Cognitive Mapping and Computer Procedures as 'Methodological Too's'"

Leonard S. Mark, "Modeling Through Toy Play: A Methodology for Zliciting Topographical
Representations in Children"

Peter Orleans, Sophie Schmidt, "Mappingthe City: Environmental Cognition of Urban
Residents" T

PERSONAL SPACE

E.H. Eberts, "Social and Personality Correlates of Personal Space"

Gary W. Evans, Roger B. Howard, "A Methodological Investigation of Personal Space"

David A. Sandahl, "Conceptions of Self as Individual Orientations to the Spatial Environ-
ment" T

Susan M. Kataoka, "Using Proxemic Indicators apd Instruments to A;alyze Classroom Inter-
action, Curriculum Planning, and Curriculum Implementation"

BEHAVIOR IN COMPLEX ENVIRONMENTS

Leonard E. Olson, Jr., 'Gross Spatial Motion of a Social Group Within a Complex Environ-
ment"

Wolfgang F.E. Preiser, "The Use of Ethological Methods in Environmental Analysis: A Case
Study"

Amos Rapoport, ''Australian Aborigines and the Definition of Place"

THE INTERFACE BETWEEN BEHAVIOR AND MILIEU IN A TOTAL INSTITUTION

Shalom E. Vineberg, "Orientation to the Research Setting: Texas Institute for Rehabalitation
and Research"

William F. LeCompte, "Behavior Settings: The Structure of the Treatment Environment"

Edwin P. Willems, "Place and Motivation: Independence and Complexity in Patient Behavior"
Richard H. Futrell, "Context and Consensus: The Distribution of Role Agreement"

Allan W. Wicker, "Behavior-Environment Congruence: A Model of Behavioral Ecology"

THE ENVIRONMENTAL BEHAVIOR OF CHILDREN

Roger A. Hart, "Environments for the Developing Child" -
Maxine Wolfe, Leanne Rivlin, "Evolution of Space Utilization Patterns in a Children's
Psychiatric Hospital"

Robert Bartholomew, Marion Potts, Thomas Hertz, "The Pre-School Physical Near Environment:

The Relationship Between Environment and Behavior"

Michael J. Ellis, "Play: Theory and Research"

METHODS FOR INVESTIGATING IMAGERY AND MEANING

Robert L. Bishop, George L. Peterson, Richard M. Michaels, ''Measurement of Children's
Preference for the Play Environment'

Robert G. Hershberger, "Toward a Set of Semantic Scales to Measure the Meaning of Archi-
tectural Environments"

Basil Honikman, "An Investigation of the Relationship Between Construing of the Environ-
ment and its Physical Form"

Roger B. Howard, T. Gervan Mlynarski, Gordon C. Sauer, Jr., "A Comparative Analysis of
Affective Responses to Real and Represented Environments'

Rachel Kaplan, '"The Dimensions of the Visual Environment: Methodological Considerations"
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METHODS FOR INVESTIGATING IMAGERY AND MEANING (con't)

Stephen Kaplan, John S. Wendt, "Preference and the Visual Environment: Complexity and Some
Alternatives"

George Rand, "Children's Images of Houses: A Prolegomena to the Study of Why People Still

Want Pitched Roofs"

Richard Seaton, J.B. Collins, 'Validity and Reliability of Ratings of Simulated Buildings"
Anthony Ward, "To be Announced"

Willian R. Ellis, "Planning, Design, and Black Community Style: The Problem of Occasion-Adequate
Space"

POPULAR IMAGERY

David Seamon, "Environmental Imagery: An Overview and Te Oxuering"

David P. Handlin, "The Detached House in the Age of the Objec. and Beyond"

James J. Gleason, "Imaginative Modes of Perceiving the City: The Architectural Metaphore in
Twentieth Century American Literature"

$cott Donaldson, "Should the Suburbs Plead Guilty?"

SECTION 2: ENVIRONMENTAL QUALITY - SPECIFICATION AND EVALUATION

[~

INDICATORS OF ENVIRONMENTAL QUALITY

Harvey S. Perloff, "Environmental Indicators: An Overview'"
Peter Marcuse, "Indicators for Housing Policy"

SPECIFYING AND MAINTAINING ENVIRONMENTAL PERFCRMANCE STANDARDS

Thorbjoern Mann, Richard Bender, “"The Role of Research in the Development of Performance
Standards"

Sidney Cohn, ''Comparative Effectiveness of Design Review in Western Europe"

R.S. Ferguson, "User-Need Studies to Improve Building Codes"

Anne-Marie Pollowy, Michel Bezman, "Design-Oriented Approach to Developmental Needs"

MACRO-ENVIRONMENTS

Robert D. Campbell, A.L. Roark, "Evaluation and Redesign of Complex Man-Environment Systems"
Sehdev Kumar Gupta, '"Chandigarh: After 20 Years"

W. Lawrence Harvey, "'THE SQUARE' Descriptive Modeling of Central Courthouse Square Towns Of
the South Central U.S."

Thomas R. Martineau, "The Urban Activity Model"

TRANSPORTATION NETWORKS

Leslie S. Pollock, "Relating Urban Design to the Motorist: An Empirical Viewpoint"

Donald Appleyard, Mark Lintell, "The Environmental Quality of City Streets: The Residents’
Viewpoint"

Mark M. Jones, "Urban Path Choosing Behavior: A Study of Environmental Clues"

Alexander Messinger, Robert G. LeRicolais, 'Continuous Flow Transportation Networks as New
Urban Patterns"

INSTITUTIONAL SETTINGS

Friedner D. Wittman,“Alcoholism and Architecture: The Myth of Specialized Treatment Facilities"
Frank A. Brunetti, "Noise, Distraction and Privacy in Conventional and Open School

Environments’

Joshua A. Burns, "Development and Implementation of an Environmental Evaluation and Redesign
Process for a High School Science Department"
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13.8

13.9

13.10

INSTITUTIONAL SETTINGS (con't)

Jerome T. Durlak, Barbara E. Bear.sley, John S. Murray, "Obscrvation of User Activity

Patterns in Open and Traditional Plan School Environments'

James G. Kelly, "Coping and Adapting to the High School Environment'

Herbert McLaughlin, John Kibre, Mort Raphael, ''Patterns of Physical Change in Six

Existing Hospitals"

on¢ i A. Stembridge, William F. LeCompte, "Attitude Changes After Brief Encounters with Mental
a -:nts in Residential and Institutional Environments"

L. -ence Wheeler, "Student Reactions to Campus Planning Options: A Regional Comparison"

RESIDENTIAL ENVIRONMENTS

Robert B. Bechtel. 'The Publi~ Housing Environment: A Few Surprises’

Gary Coates, Henry Sanoff, ''Behavioral Mapping: The Ecology of Child Behavior in a Planned
Residential Setting'

Marvin M. Gerst, Rudolph H., Moos, "The Psychological Environment of University Student
Residences'

Bruce Hackett, Andrew Sun, ''Communal Architecture and Social Structure"

Ellis Kaplan, "Territory and Status - The Uses of Environment Within a Communal Society -
Synanon"

Constance Perin, "Concepts and Methods for Studying Environments in Use"

David G. Saile, Ronji Borooah, Maldwyn G. Williams, "Families in Public Housing: A Study
of Three Localities in Rockford, Illinois'

Henry Sanoff, Man Sawhney, ""Residential Livability: A Study of User Attitudes Toward Their
Residential Environment"

Louis Sauer, David Marshall, "An Architectural Survey of How Six Families Used Space in
their Existing louses"

Eugene R. Streich, "An Original Owner Interview Survey of Frank Lloyd Wright's Residential Architecture"

WORK ENVIRONMENTS

Malcolm J. Brookes, "Changes in Employee Attitudes and Work Practices in an Office
Landscape'

Gerald Davis, '"Using Interviews of Present Office Workers in Planning New Offices"
William O. Lindow, 'Multi-Level Industrial Building: A Possible Incentive for Additional
Central City Employment and Industrial Development"

Walter H. Moleski, Ronald J. Goodrich, "The Analysis of Behavioral Requirements in Office
Settings"

Sam A. Sloan, "Translating Psycho-Social Criteria into De:ign Determinants"

SPECIAL GROUP NEEDS

Gwendolyn Bell, Margrit Kennedy, Nancy Mason, Bea Ornitz, Sue Ellen Semple, Marcia Thompson, ''Age
Group Needs and their Satisfaction: A Case Study of the East Liberty Renewal Area, Pittsburgh"
Lewis Nix, "A Computer-Aided Procedure for Design of Environments for the Aged"

Carolyn L. Vash, "Discrimination by Design: Mobility Barriers"

SECTION 3: DESIGN - THE GENERATION AND EXPLORATION OF SOLUTIONS

C"MPREHENSIVE DESIGN STRATEGIES

Peter Jarobs, "The Site Planning Process: Activity Allocation at the Urban Fringe"
Fred D. Moyer, Edith E. Flynn, "A Total System Methodology Which Develops Environments for
Corrections"

John V. Sheoris, "The Large Scale Planning Module/Unit Theory Design for Hospitals"




17. INCREASING THE WORKING EFFECTIVENESS OF DESIGN TEAMS

17.1 Willifam H. Brill, "Innovation in the Design and Management of Public Housing: A Case Study
of Applied Research'

17.2 Sneila Campbell, "Architectural Values as a Measure of Design Decision Making: An Empirical
Study Using the Conceptual Framework of Political Science”

17.3 Joel Goldsteen, Joseph Nevotti, 'Group Composition in Urban Planning: Single Discipline
Research and Design/Interdisciplinary Research aad Design'

17.4 Vvicki Holland, "Cognitive Persuasions: Assumptions and Presumptions"

17.5 Joseph F. Pierz, "The Transition to Systems Architecture"

18. STRATEGIES FOR RESPONSIVENESS AND ACCOUNTABILITY

18.1 David Angelo, Raoul Escobedo, Alexander M. Man, Xavier Mendoza, Manuel Orozco, Frank Villalobos,
"Community Design Centers and the Environmental Protection Act of 1969"

18.2 Floyd Barwig, Larry Bruton, Dennis Corelis, Jean-Pierre Protzen, "Precipitory Planning'

18.3 Charles B. Zucker, "Results of an Initial Field Study of New Techniques for Citizen Par-
ticipation in Educational Facilities Planning"

18.4 Peter Kong-ming New, Richard M. Hessler, Luis S. Kemnitzer, "Community Research. Research
Commune?"

19. STORING AND RETRTEVING DESIGN DATA

19.1 Mark D. Estes, "Data Management Techniques Applied to People/Activity Relationships Within
the Built Environment"

19.2 R. Dunning Roberts, "Compucon: Computer Aided Information Systems for Component Construction'

19.3 Lavette C. Teague, Jr., Charles F. Davis, III, “Information Svstems for Architectural
Programming'

19.4 william F. Winslow, "Translating Individual Construction Project Information Into the Re-
sources Required for Construction"

20. PREDICTIVE MODELS: BUILDING SCALE

20.1 John S. Gero, Ian James, "An Experiment in a Computer-Aided Constraint-Oriented Approach to
the Design of Home Units'

20.2 Thomas W. Maver, "PACE 1: An On-Line Design Pacility"

20.3 Theodore A. Stolte, "Justifying Diagnostic Radiology as an Alternative to Consensus Planning"

PREDICTIVE MODELS: URBAN SCALE

21.1 D.F. Blumberg, D.R. Limaye, A.J. Pennington, E.B. Brandt, “"Com;uter-Based Socio-Economic
Evaluation of New Community Proposals”

21.2 Walter S. Sachs, Jr., "Land Use Controls: Development Impact Model"

21.3 David Seader, Sigurd Grava, "A Demonstration of the Use of Computer-Aided Land-Use Modeling
for Regional Service System Design'

21.4 David W. Sears, "Increasing the Utility of Urban and Regional Models: A Technique for the
Evaluation of the Utility of a Model of a Major Urban/Regional Subsystem"

22. MAN-MACHINE SYSTEMS

22.1 Nicholas Negroponte, Leon B. Groisser, James Taggart, "HUNCH: An Experiment in Sketch
Recognition'

22.2 Aiko M. Hormann, "Machine-Aided Evaluation of Alternative Designs"

22.4 Sharon Kaufman-Diamond, "On Evaluation of Man-Computer Problem Working Systems"

22.5 Richard I. Kraus, '"Improving Design Decisions: Recommendations for a Computer System for
Use by the British Government"

22.6 William Newman, "Graphics Systems for Computer-Aided Design"

22.7 Patrick Purcell, John Chalmers, "The CEDAR System"
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22.  MAN-MACHINE SYSTEMS (con't)

22.8 J.B. Schneider, John G. Symons, Mark Goldman, "Locating Intermodal Transportation Terminals
in Metropolitan Areas: A Man-Computer Problem-Solving Approach"
22.9 cClifford D. Stewart, Kaiman Lee, "Comprospace: Interac.ive Compu:er Grophics in the Real World" 1

23.  AUTOMATED SPACE PLANNING
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Abstract

The concept of home range is explored and some
of its properties and determinants discovered
from 'turf maps' of children. An experiment
in eliciting objective measures of home range
reveals a method which holds some promise for
cross-cultural as well as developmental study
of cnildren's home range.

Introduction

Although human geography is a social science
whose central concern is man's spatial and
environmental behavior, the focus of most
traditional research has been upon areal or
population aggregates rather than upon
individuals. Only recently has the ‘behavioral
revolution' shifted our sights toward an
appreciation of the importance of studying the
microspatial behavior of individuals, both as
an end in itself and for the light it may shed
on processes or rationale underlying the
evolution of larger landscapes.

One outgrowth of this davelopment is our
recognition that man, like other animals, has

a distinct set of territorial needs, but unlike
most other animals, a special penchant for
wider systematic territorial exploration,
aggrandizement, and modification. How
individual men in different places perceive,
cognize and organize the territory through
which they move presents a plethora of fascin-
ating questions.

The concept of home range, recently defined by
Gelwicks as "that series of linkages and set-
tings traversed and occupied by the individual
in his normal activities," (1) appears to have
great potential for the study of spatial and
environmental behavior and important impli-
cations for environmental design". This def-
inition may be too ambiguous for some, but we
accept it for the moment as sufficient. In the
case of children, we distinguish individual
home range as the territory traversed and
occupied voluntarily by the child alone or with
siblings or peers, and distinct from family

or societally imposed ranges, which being invol-
untary may result in different reactions on the
part of the child. Home range may be contin-
uous or discontinuous (depending, perhaps, on
mode of locomotion) but generally appears in
our culture to evolve from a single compact
area for small children to a set of widely sep-
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arated nodes for adults. Home rangz may be
described verbally or graphically, pointed
out on a printed map or air photo, or simply
demonstrated by real world tour. While it is
our objective to elicit perceptions, it is
possible that the air photo method described
below may in fact elicit cognized activity
space. These ambiguities and problems not
withstanding, it is felt that the attempt to
overationalize, measure and study the concept
of home range should provide some useful in-
sights into the process of environmental
learning.

Detailed study of the manner in which the home
range of children in a particular culture or
place evolves as they develop from infants to
adults and determination of the most signifi-
cant factors influencing this development mav
provide important insight into environmental
learning and the formation of environmental
preferences and attitudes of both individuals
and groups. Much current physical planning
and investment in residential and recreational
developuent is carried out with little knowl-
edge of or apparent concern for the desires

or needs of the clientele supposedly being
served. (The location and design of public
outdoor recreation facilities in cities and
towns is perhaps the most blatant example of
this.) Critics of the "Spock" generation not
withstanding, it can be argued that children
in particular are understudied; this is cer-
tainly the case in the field of geography. (2)

O0f crucial importance here is the development
of a corpus of baseline data which describes
the areal extent, structure and function cf
the paths and areas traversed and occupied by
individuals or classes of individuals. If
such data can be collected in a manner which
also sheds some light upon the processes under-
lying the formation of the interaction systems
identified, so much the better. Our concern
is focused upon the home range pe.ceived by
individuals, because what is sought is the
nature of the internalized gestalt or mental
map of the enviromment as distilled by the
individual from the more complex totality of
the real world.

Review of Relevant Literature

In spite of a fairly impressive body of work
carried out by developmental psychologists,




sociologists, and anthropologists on childhood
development in a wide variety of settings, the
work has been largely aspatial with few impor-
tant exceptions. While Herbert Wright asks
the aost direct and pertinent question: '"What
is the territorial range cf the child who lives
in a metropolitan suburb? on a farm? In an
American small town?", he never comes to grip
with the questions posed. (3) Piaget and
Inhelder address themselves to the formation
of abstract spatial concepts in children, but
they do not examine real world territorial
behavior. (4)

One of Kevin Lynch's early experiments in
examining the perception of urban environ-
ments entailed interviewing a gelect sample
of some forty college student and adult
residents of Boston and Cambridge concerning
their childhood impressions of the urban
neighborhood in which they grew up. (5)

The results indicated a strong bias toward
vegetational elements suych ag lawns and trees
as well as other surfaceg (pavements and walls),
topography, and open spaces,

Edith Cobb postulates that man's inventive
genius is in part an oatgrowth of children's
"speculative play with nature's plasticity,"
and goes on to imply that general gocietal
provision of environments condusive to such
childhoods may be a prerequisite for human
survival. (6) Her thesis is based in part
on the study of biographical and autchicgraph-
ical memories of "middle ... childhood,
approximately from five or six to eleven or
twelve ...", (7)

Terence Les and Florence Ladd have recently
reported research which suggests that graphic
Iepresentations of "neighborhoods" by both
English housewives and black adolescents may
in fact be representations of the subjects'
home ranges. (8)

While the above cited works generate a number
of stimulating ideas and questions, they pro-
vide no concrete data concerning the extent

or structure of the territorial ranges of
individuals. One notable exception is a mono-
graph assembled by Barker and Wright, which
goes to the extreme of describing every
behavioral episode during a single day in the
life of a seven year old boy in a small town
in Kansas; but no conclusions zre drawn and no
comparable data for other individuals is
provided for comparison. 9)

Unpublished work by students of Blaut and Stea
at Clark and others have focused on play
behavior of children in specific locations. (10)
While these works do treat some spatial
behaviors of interest to us and provide some
useful insights into the cultural and physical
determinants of the location and nature of play
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activity, they do not generate the specific
comparative data desired, nor do they provide
sound or economical research designs for doing
so.

Wisner's study of peasant farm children in
St. Vincent, W.I., is an important exception
and demonstrates the potential usefulness of
an ethnogeographic approach to our understand-
ing of the process of environmental learning.
(11) In this regard, it should be noted that
there probatly exists a considerable body of
information on home range and environmental
learning in the ethnographic literature, but
we have not had time to mine it. (12) Such
data would, of cou-se, fresent some problems
of comparability f » anzlysis,

Eiiciting Home Range : Fi st Try
Ingpired primarily b, ques:ions raised by
Bunge's Detroit work (13) :nd independent of
the literature reviesed above, the senior
author developed a ¢ wple azethod for eliciting
childhood home range sketch maps and discugsion
from young adults using the following exercise:
From memory draw a sketch map of your
childhood (ages 6 - 12 yrs.) "turf." By
"turf" we mean that area or set of areas
which you traversed, occupied, or used
with sufficient regularity and assurance
that you considered it for all practical
purposes to be the proper domain of you
and your friends and/or siblings. The
sketch gshould show major and minor paths,
activity nodes, and landmarks as well as
'verboten' or danger areas, important
barriers and boundaries, and include a
legend. Scale and orientation shown may
be relative and need not be precise.
Then, write a two to four page analysis,
exploring the nature of the patterns of
movement and activity revealed by your
sketch map and their determinants. (14)

The map generated by this exercise is primar-
ily an 'iconic' (as opposed to linguistic)
mode of communication, and is especially
suited for expressing the spatial and environ-
mental relationships in which we are interested.
Important map characteristics analyzed are

1) scale and scale variation, ') ertent of
area shown, 3) detail, densit¥ anu :* .mber of
elements included in the map, 4) fuactional
Structure of elements (i.e. numbers of
buildings, natural features, paths, named and
unlabled elements, etc.), and 5) orientation.
The map projections generated, with the
exception of those produced by very young sub-
Jects and some of L.dd's black adolescent
subjects, are low ollique or vertical and
controlled primarily by otientation; we have
not analyzed their significance, although

they may have some. (15) Appleyard's a-alysis
of differing topological modes of sketc map
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drawing appears inconclusive, and this charac-
teristic has likewise been ignored by us. (16)
A crucial issue is the degree to which such
sketch maps represent the individual's mental
map of this portion of his or her universe.
While Wood (17) points out some major limita-
tions of free-recall sketch maps for urban
image study, asking a person to draw a map of
his own ‘turf' is quite a different task

than that of drawing a map of 'the city.'

Even if he has never drawn a map before, he
knows the spatial relationships within his
'turf' so well that he can easily draw the
most important of them. Some nuances may
vary according to his mood or involvement
witk the task, and the season may influence
it as well, tut we feel that such maps do
reflect the most important elements of an
individual’'s home range and how he feels
about them.

While the populations sampled have been small
and heterogenous, the materials generated do
permit us to make some generalizations and
suggest some hypotheses for further testing.

1. Scale, detai) and density of elements all
tend to decrease with distance from the focal
center of the map (most commonly the individ-
ual's home and often distinct from the geometic
center of the map). This is demonstrated by
Figure 1, where the real world distance to
school is more than twice the distance to the
end of Whitney Drive. Hypothesis: A distance
decay function regulates children's interaction
within their home range and this is reflected

-

in their sketch maps. Questions for further
investigation may concern themselves with the
nature of the slope of these scalar variations
and how they vary according to age, sex, extent
of range and other variables.

“hile the sketch maps elicited are not to
scale, the scale distortions can readily be
determined for any area where good topographic
or cadastral maps or air photos are available.
The scale distortions may provide important
insights into the attitudes which individuals
hold regarding portions of their home range,
and also serve as a diagnostic tool in per-
sonality assessment as suggested by Ladd. (18)

II: A number of the maps collected to date,
particularly a recent developmental sequence
collected from students at Eas*ern Washington,
clearly demonstrate the dynamic nature of home
range, especially its extent and functional
structure. The work of Walstrom and Zerner
and Wisner also support this. (19) General
hypotheses: A. The extent and functional
structure of home range varies according to
age, sex, mobility, settlement density, land
use, parental control, and cultural or societal
norms; B. Individuals have distinct personal,
peer group, and family group ranges; C. While
individual and peer group ranges correspond
closely, the sketch maps generally represent
the former. The nature and determinants of
home range extent and its functional stru<cture
presents the most complex and intriguing set
of questions in our opinion. Despite the
limitations and caveats noted above, the 'turf'

Figure 1. 'Turf' Map of Twelve Year-old Girl - A New England Town Center
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maps show a fascinating richness of local detail
and clearly demonstrate that every individual

is indeed an expert on the geography of his or
her own microcosm, a fact that many planners
fail to recognize or utilize in their work.

I11. The orientation of home range maps are
highly varied and seldom compass (north)
oriented. Hypotheses: A. Orientation tends

in the direction of the most important element(s)
in an individual's home range (i.e. downtown);
or B. Orientation tends to lie in the direction
of the primary path leading away from home.

We may be way off base on this set of hypotheses
and orientation may, in fact, prove to be a
relatively unimportant characteristic of home
range.

How can such complex and highly individualized
documents as these be usefully analyzed and
compared? A major need is to sample a number
of distinct population groups, each of which is
as homogenous as possible with respect to age,
socio-economic, cultural and environmental
background. (20) The free-recall sketch map
requested should focus upon the present situ-
ation with respect to time (and with an
awareness of the problem of seasonal variation
and bias), and, if possible, be coupled with a
formal questionnaire or interview wherein the
various settings and persons included in the
home range are described with regard to function
and ranked in terms of relative importance,

and other relevant background data also obtained.
From these materials, data matrices of the
incidence, frequency and relative importance
and location of elements within the home ranges
may be obtained. Group means, variances,
indices, and descriptive models may be obtain-
able which would then permit between-group
comparisons and analyses.

Eliciting Home Range: An Experiment (21)
As a result of the promise and interest

aroused by the trials described above, it was
decided to see if it would be possible to
elicit more accurate home range data from
elementary schyol children. Here we had
virtually no prior experience to draw upon, but
derived our major inspiration from the recent
research of Blaut and Stea which indicates that
five, six, and seven year old children may

read and map from aerial photographs. (22)

Since the junior author had prior teaching
experience in an elementary school in Baltimore,
it was decided to use second and fourth graders
from both an inner city school in Baltimore and
a suburban school (Ann Arundel Co.) as subjects.
The grade separation was elected to provide
developmental data, and the locations were
chosen to provide environmental contrast. In
order to minimize within group variation and
preclude ethnic variation, only black children
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were tested. A total of one hundred subjects
all living within walking distance of each
school and evenly divided according to sex and
grade were selected for testing. Prelimins:y
pilot testing led to the following procedure:

Each child was interviewed separately by the
junior author, and in turn: a) introduced tn a
small scale photo of his neighborhood, b) given
a large scale photo of his neighborhocl (1:1332
for the urban area; 1:2064 for the suburban
area) with a frosted acetate overlay, c)
oriented to the photo and instructed to locate
in turn 1) his house or apartment building,

2) his school, 3) the residences of his best
friends, 4) play areas frequented, 5) areas
where bikes were ridden and paths commonly
walked within the neighborhood, 6) any areas

of fear or avoidance. While the child
indicated all these with his finger, th= inter-
viewer marked the designated activity nudes and
paths on the acetate overlay with colored felt
tip pens for later measurement.

While this procedure contrasts sharply with the
original method of eliciting free style maps,
it was chosen as the most simple and expedient
means of overcoming the motor skill and con-
ceptual problems encountered by young children
in drawing maps. (23)

From the overlay drawings, it was then possible
to measure total non-redundant path length, and
to count and classify activity nodes as either
educational (school), social (friends’ resi-
dence), recreational (play area) or commercial
(store or commercial recreation, cinema,
bowling alley, etc.). No areal measurement was
attempted since it was assumed that the total
path length provided a less ambiguous and more
easily derived surrogate measure of home range.

Group means derived from the measures of path
length yielded the results shown on page 1-1-5
(Table 1). The range of boys in every case is
substantially greater than of girls, and the
fourth grade boys' range appears to be signifi-
cantly greater than that of second grade boys.
What is more surprising, however, is that urban-
suburban differences in range, though extant,
are not as great as one might expect in light
of the settlement density differences and the
average distance between home and school. It
appears that the differences are accounted for
to a substantial degree by the fact that a
higher percentage of suburban children have
bicycles, probably due to higher average family
income. Most surprising is the absences of any
difference between the mean range of second and
fourth grade suburban girls, and the fact that
the second grade suburban girls without bikes
had a greater range than those with bikes,
although these and other anomalies in the data
may have arisen simply as a result of small-
sample bias.
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The functional structure of activity nodes
identified by the children is graphically sum-
marized in Figure 2. Here the data on
total number of activity nodes for the urban
sample provides fairly solid evidence of
increasing size and complexity of home range.
But as in the case of the path length data, the
data for the suburban group, especially the
girls, is surprisingly ambiguous, and fails to
reflect as order:r z progression as the urban
data. One possible explanation may be that
suburban back yards are simply more sufficient
play areas than the sidewalks and vacant lots
of the central city, hence the suburban
children seek fewer activity nodes. The
Structural data appear to support this explan-
ation as it can be seen that the increase in
the average number of recreation nodes
accounts for about half the increment in total
activity nodes for the urban children, while
no such incremental trend occurs for the sub-
urban children. Differences in parental
control or in 'opportunity surfaces' (24) in
these two environments, however, may also
provide possible explanations for the differ—
ences in numbers and functional structure of
activity nodes observed.

Given the limited sample size and the limita-
tions placed upon the interview for operational
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Figure 2. Functional Structure of Activity Nodes

Table 1: Mean Home Range and Bicycle QOwnership of Black Elementary School Children*

Subgroups Total No. Mean Home No. Bike Mean HR No. Non-Bike Meau HR
Children Range of Owners of Bike Owners Non-Bike

in Subgroup Owners Owners

Subgroup

Urban

2nd Gr. Girls 12 2833 7 2930 5 2699

2nd Gr. Boys 13 4131 5 5432 8 3315

4th Gr. Girls 13 3518 7 3811 6 3175

4th Gr. Boys 12 5816 9 6828 3 2779

All Urban 50 4074 28 4850 22 3064

Suburban

2nd Gr. Girls 12 3962 9 3667 3 4848

2nd Gr. Boys 13 5209 12 5234 1 4902

4th Gr. Girls 13 3905 9 4107 4 3451

4th Gr. Boys 12 6165 9 6820 3 4200

All Suburban 50 4810 39 4978 11 4168

* Mean Homz Range,given in feet, represents total non-redundant path length.
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reasons, no statistical tests of significance
have been apjlied and the conclusions are only
tentative. On the other hand, it is felt that
the basic methodology recommends itself to
further refinement and use, given its simpli-
city, ease of replication and potential for
cross cultural application and comparison. If
carefully administered, the method should lend
itself particularly to an examination of
hypotheses which may be elaborated out of
general hv-otheses II A., II B., and II C.
discussed pages 1-1-3 and 1-1-4.

Summary and Conclusions

While the concept of home range applied to
social research is of relatively recent vin-
tage, it should be apparent that variations in
its size, shape, orientation, structure and
development generate a wide range of signifi-
cant questions for the behaviorai investigator.
Applicability of research on home range
characteristics to problems of environmental
design has been alluded to and should be
obvious. Two experimental methodologies for
eliciting home range data have been described
and some analyses suggested. It is hoped that
other researchers will join us 4n expanding
the research and applications of this concept.
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(20) Denis Wood's monograph, dealing with
adolescent images of a Mexican town, clearly
demonstrates the value of the large scale
homogenous sample approach to a problem of
this nature: Wood, D., Fleeting Glimpses
(Worcester, Mass., Denis Wood's King Street
Publications, 1971).

(21) The data and discussion in this section
are drawn primarily from the junior author's
M.A. thesis: Tindal, M., "The Home Range of
Black Elementary School Children: An
Exploratory Study in the Measurement and
Comparison of Home Range," (Unpublished thesis,
Graduate School of Geography, Clark University,
Worcester, Mass., 1971).

(22) Blaut, J.M. and Stea, D., "Studies of
Geographic Learning," Annals, Association of

American Geographers, Vol. 61, (1971) pp. 387-
393.

(23) An alternative approach to overcome the
motor skill problem encountered by younger
children in mapping would be to provide them
with plastic materials (such as modeling clay
or a sand box) and/or three dimension materials
which can be freely manipulated (building
blocks, toy cars, etc.) thus permitting them
to make models of their home range area. In
addition, an ideal procedure would be to have
subjects model or draw their home range first
and then point it out or trace it out on a
large scale air photo.

(24) Wood has defined opportunity surface as

"a cartographic composite and rendering of
mental maps elicited from subjects on which
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one aspect of their experience manifests
itself.” (Wood, Fleeting Glimpses, op. cit.,
P. 129.) An example of such a surface night
be vacant lots good for playing football. Of
course, “or such surfaces to manifest them-
selves in mental maps, they must be perceived
and exist in the individual's real world. A
careful study of many newer suburbs, lacking
vacant lots, alleys, small stores and side-
walks, may, in fact, reveal them to be
impoverished environments from the standpoint
of children.

R "
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AS METHODOLOGICAL TOOLS*

John Everitt and Martin Cadwallader

Graduate Students
Department of Geography
University of Califormia, Los Angeles

In recent years the problems of the cities have
come to the forefront of research in a nuwber of
disciplines (e.g. Geography, Psychology, Soci=-
ology and Urban Planning)., HMuch of this work
has been generate.! as a result of the ideas of

a number of 'anti-urbanists', such as Lewis
Mumford (1) and Loui:. Wirth (2), who contribute
to the thesis that the present urban way of

life is detrimental to man's physical, scnial,
and psychological welil being, In addition,

much has been written by authors who believe
that such a state of affairs is not the -ase,

or if it is so, it need not be in the future.

In this second group there is an important div-
ision between those, such as Catherine Bauer
(3), who oppose what might be termed the 'neigh-
borhood principle,’' and others, such as
Doxiadis (4), who support it.

The Urban Neighborhood

The reasons for, and characteristics of, this

division are important, because the features,

advantages and disadvantages attributed to the
neighborhood are surprisingly similar to those
discussed by Wirth and Mumford with reference

to the larger urbanized area—the city.

It has been well documented, since Park's
initial observation, that in the urban area
secondary relationships among people have mul=~
tiplied at the expense of primary reiationships,
and that "in the city environment the neigh-
borhood tends to lose much of the significance
which it possessed in simpler and more primitive
form of society" (5). At least for some groups
within the urban area, the neighborhood unit
seems at present to be superfluous, and pro-
bably nonexistent as an arena of intensive
social interaction and sccialization. This is
not to deny that in the past its role was an
important one, and, indeed, may still be a
viable one for groups such as poor whites, or
minorities (6). It is simply to recognize that
the change has taken place.

McClenahan, noting this change in the functions
of the neighborhood, differentiated between the
geographicai divisions of the city, which are a
function of the utilization of space, and the
psycho-social divisions, which stem from as-
sociations between people (7). She suggested
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that nigh-dwellers, vho live in a geographical
division, should be separated from neighbors,
who interact within a psycho-social division.
In these terms, the neighborhood unit no longer
appears to act as a psycho-social division for
all groups; the question remains as to whether
or not it is still a geographical division. Is
there a local division of space based on the
utilization of the city? And, perhaps more
importantly, does such a division have any
meaning? Is it a question of "the neighbor-
hcod ic dead: 1long live the neighborhood'?(8)

she concept concerning the psycho-social signi-
ficance cf the ncighborhood will not be dis-
cussed here. Rather, the idea of geographical
divisions will be analyzed, involving as it
does the problems of territoriality and meaning
within the urban sphere; problems currently of
great importance in the fields of urban geo~
graphy and urban plarning, and central also to
the differences between Wurster and Doxiadis.

Territoriality in the City

Ardrey has argued that the territorial im-
perative '"is the biological law on which we
have founded our edifices of morality,' and
that it is still present today (9). Dubos has
pointed out the importance of territoriality
with respect to the stresses and strains of
modern life (10), and Milgram, extending the
same line of thought, has put it into a more
directly urban context (11). He points out
that a link must be made between the demograph-
ic circumstances of urban life, and the indiv-
idual's experience within the city.

It is postulated here that it is at the level
of the individual and his territory that the
neighborhood principle, albeit in a different
guise, must be reevaluated within urban
studies—as a measure of one aspect of the
meaning of urban life for an individual or a
group of individuals. As Soja points out,
"the existence of recognized and named neigh-
borhoods; areas of homogenecus and segregated
residential patterns and ethic, religious, and
occupational composition; and pronounced bar-
riers and boundaries to human interaction which
are not solely based on physical features all
attest to the continuing operation of powerful
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local territorial mechanisms in the modern
urban context” (12).

The Communitv within the Urban Area

It is important now to differentiate more
thoroughly between 'community' and 'neighbor-
hood,' two very different concepts that are
often taken to be synonymous. In essence,
both concepts have been used as a means of
evaluating the pattern and depth of social
relationships in space; but the former concen-
trates on the problem from the viewpoint of
human behaviour, whereas the latter is more
completely spatial in its usage. As Lee points
out the combination of the two elements has
been an elusive exercise in the past (13).
These two elements, territory and social re-
lationships, may be crucially interdependent,
but it seems necessary to look at them in
isolation.

The problem has recently been extensively re-
viewed from the neighborhood point of view (14)
but the meaning of 'neighborhood’ remains
ambiguous. For instance, it might mean very
different things even for people who are socio-
culturally very similar (15). Lee attempted

to solve this problem by getting respondents

to draw their neighborhood "and to d2scribe in
detail their behaviour in the immediate en-
vironment" (16), but still the problem of
terminology remained. The people might have
meant the block or two in which they live and
meet neighbors, or they might have been de-
scribing some form of larger community.

Community is itself a loaded term, as it may or
may not refer to some continuous spatial unit,
as in the more traditional use of the term.
McClenahan suggested many years ago that the
word communality should be substituted as a
term for primary group without local ter-
ritorial attachment (17), (although perhaps
with multiple territories which serve some of
the purposes of this local territorial
attachment).

Webber took up this idea (18), suggestinz that
the less confusing terminology of 'community
without propinquity' should be adopted to deal
with the phenomenon he later dubbed as the
'nonplace urban realm' (19).

The work of Janowitz has also examined the
extent to which people have attachments to the
area around the home. He suggests that certain
groups have only limited 1iability to this
nigh-dwelling group of people, an” that the
extent and character of an individualls at-
tachments to this group "are limited in the
amount of social and psychological investment
they represent” (20).
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Despite this new line of research, many plan-
ners and social scientists still talk about
'communities' as always being spatially con-
tinuous areas containing integrated social
behaviour. If, however, the communality and
the community of limited liability are the
mmportant sets of relations in the city today,
for certain socio-cultural groups, then for
these groups the traditional community is
relatively meaningless and very confusing as a
guideline for environmental design. It would
seem to be more important to discover how the
social and psychological investments of an
individual are represented in terms of the
local area around the home; and if there are
any important regularities in these invest-
ments. In other words, given that people live
in communities which have only limited lia=-
bility, are there any regularities in the
spatial expressions of these communities, as
conceived by their inhabitants?

The Home Area Concept

In this research an attempt has been made to
break from the more traditionai terminology
regarding the local area (outlined above), and
adopt the idea of 'home area,' a concept sug-
gested by Stea (21). This term is one which
ha~ an obvious spatial dimensiom—the area
around the home—but also, a cognitive meaning
—an area of importance or significance around
the home—that might be comparable from person
to person. Thus the home area of an individ-
ual is the area around his house in which he
feels most at home, and this is a direct func-
tion of the utilization of the space around
the dwelling unit. Some of this spatial
utilization might be a result of social inter-
action, but this is not the most important
variable with which we are concerned. Thus
the home area concept is a directly geograph-
ical one, but with economic and psycho-social
overtones. The use of this concept is not
meant to be particularly novel, but it is
employed in order to sidestep some of the con-
fusion generated by the older terminology.

In this paper we report the results of one part
of a lengthy questionnaire dealing with various
aspects of the social space of a group of

urban residents. Particularly it deals with
the results of one cognitive mapping question,
in which the respondents were asked to outline
their home area on a base map. This was used
in conjunction with other questions concern-
ing the home area. One of these was a re-
latively extensive map question in which the
respondents were asked to spend some time
drawing the features of the home area they
considered to be "distinctive, interesting and
important," either as a map or as a list (22).
These other questions were asked prior to the




Q

ERIC

Aruitoxt provided by Eic:

question reported on here, and enabled the re-
spondent to cognitively identify the concept,
before they were asked to put boundaries around
it. We do not presume to have solved the pro-
blem of terminology, as it is still possible
that different people mean different things by
this new term. We are, however, proposing that
we have avoided many of the biases of previous
research in attempiing to delineate an area
around the home that has meaning to the indi-~
vidual. If respondents asked for further
guidance, they were referred back to their
original map, and were also told to outline the
area in which they felt '"most at home."

Lastly, although the map given to the respond-
ents was of a restricted area, instructions
were given to the effect that the restriction
should not de:ermine the response to the ques-
tion. That is, the respondent was told that
he (or she) could draw boundaries outsi.ie the
area of the map, where appropriate; the only
constraint being that a continuous shape be
enclosed, Although the majority drew rectan-
gular areas, this was not always the case, and
there were some that were elliptical and poly-
gonal. Twenty percent of the husbands and
twenty-eight percent of the wives drew at least
one section of the boundary ‘outside of' the
map.

2,
o

The Sample

The respondents (husband-wife couples) were
chosen, using a systematic random sample de-
sign, from one census tract in the Mar Vista
area of Los Angeles; a predominantly middle
class residential area to the east of Santa
Monica. The tract was chosen from a social
area analysis of Los Angeles prepared at
U.C.L.A. (23). The selective criteria were
that the inhabitants possess (on the average)

a high enough education and income level to
satisfy the requirements hypothesized by

Webber for 'nonplace' people (24)—that is to
say, they had the opportunity of being 'non-
place' people by reason of their freedom from
certain restraints, such as an inability to move
freely about the urban area, or a lack of know-
ledge of other areas to go to. Thus the sample
is not meant to be representative of urban life
in general, but representative of one sub-
culture within the urban area. Results indi-
cate that this procedure was valid for choosing
the sample, despite the problems inherent when
dealing with aggregate data. The average in-
come of the sample was between $15,000 and
$18,999 with only 15.3% giving their income as
below $11,000; the average educational level
was 'some college' with only 3.1% of the hus-
bands and 7.7% of the wives not having at least
completed high school. Residential stability
and some integration into the area (through
children) were also factors involved in selec-
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tion of the group. In this sample, 86.2% of
the husbands had lived in the area for more
than three years, and 8l1.67 of the wives had
done so. Of the respondents, 54% had children
(under eighteen years old) living at home,

and a further 21.5% had previously had child-
ren whilst living in the area. Thus the crit-
eria were satisfied, and the sample group re-
presented those whose contacts might either be
in communalities, with limited liability to
the local area, or in neighborhoods with im-
portant commitments to local area. In terms
of the home area concept, the group had the
rossibility of either possessing a large or a
small home area, depending upon their personal
commitment. It is also important to note that
89.2% of the couples had access to two cars,
and 98.5% had access to at least one.

As pointed at above, married couples were
interviewed, with each husband and each wife
completing a separate questionnaire. The
original sample was 164, out of which 114
'qualified' as married couples; out of these
65 couple-interviews were obtained. One hus-
band and one wife gave uninterpretable answers
to the home area map question, leaving 64 of
each for this study.

The census tract itself is almost completely
residential, although there are shops at three
corners. Single family residences comprise
80.0% of the dwellings, the balance being
apartments. It is located quite centrally
within western Los Angeles, enjoying easy
access to two major freeways, and to a large
variety of urban centres (such as Beverly
Hills, Santa Monica, and Venice). Therefore,
although the tract itself is limited as regards
land use, the potential 'home areas' could
include a wide variety of social, cultural,
economic and recreational activities.

The Hypotheses
Firstly, it was hypothesized that there is an

area around the home with meaning for the indi-
vidual, and that this area can be delineated

by a cognitive mapping procedure. The area

was pre-defined by the respondent, with guide-
lines provided by the researcher. (See above)

Secondly, it was hypothesized that there would
be recognizable differences and similarities
within the delineations, especially with re-
gard to area and boundaries. There was ex-
pected to be a difference between husbands

and wives in terms of the areas delineated,

and in terms of the proportions designating any
particular boundary.

Differences between husband and wife, as re-
gards 'home area' definitions, were expected
to arise as a result of their role differences.

G




Q

ERIC

Aruitoxt provided by Eic:

More precisely, it was hypothesized that fe-
males would delineate a larger 'home area' than
the males, as their role calls for a greater
level of involvement both qualitatively (in
terms of behaviour) and quantitatively (in
terms of time) in the area about the home.

The implicit significance of this hypothesis

is that, although it recognizes the need for,
and existence of,some established territory for
an individual, it makes the assumption that the
size of this territory can be socially and
culturally influenced. Results show that the
basis for this hypothesis was valid, as 66.1%
of the wives did not work, compared to 6.27 of
the husbands; and of this latter group only

one individual had never worked while living

in the area.

Thirdly, it was hypothesized that there would
be a directional bias in the home areas, based
upon the utilization of space in the city; and
that this bias might also differ from husbands
to wives. Descriptive statistics were used to
demonstrate the validity of the first two
hypotheses, and a computer mapping procedure,
combined with visual comparison, was used to
investigate the third hypothesis.

The base map for the computer procedure was
constructed in such a way as to reveal ele-
ments of both distance and direction. This
was done by drawing a series of ten concentric
circles, at half mile intervals from the
centroid of the study area, and super-imposing
on this sixteen sectors radiating outward from
the centroid. Thus there were one hundred and
sixty gridded zones into which a home area
could fall, and each zone that contained any
part of a home area was included.

The computer mapping procedure consisted of the
use of a Symap technique; a method of producing
maps which graphically depict spatially dis-
posed qualitative and quantitative information.
This enabled the data to be portrayed accurate-
ly and in a manner amenable to comparative
analysis. More particularly, a pair of contour
maps was produced. This type of map "consists
of closed curves known as contour lines which
connect «ll points having the same numeric
value or height. Contour lines emerge from a
datum plane at selectsd levels which are de-
termined from the scale of the map and the
range of the data. Between any two lines a
continuous variation is assumed" (25).

Results

a) Home Area Definition
All but two respondents were able to define a
'home area' using the methods outlined above,
and only one of these two could not define an
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area. Not only were they able to define areas,
but the similarities between the definitions
indicates that the respondents were delin-
eating areas that had at least some coincidence
of meaning. There is also evidence that the
size of the area defined by the two groups
differs, although existing methods do not allow
us to determine the exact extent of the dif-
ference in any conclusive way.

The evidence for such a difference is fourfold.
Firstly, the areas designated by wives were
larger than those of husbands, with medians of
1.3 square miles and 0.7 square miles respect-
ively. Secondly, 28% of the wives, as against
20% of the husbands, drew at least one of their
boundaries off the map. Thirdly, in 56% of the
sample the wives' maps were larger than their
respective husbands' maps, as against %1% of
the cases where the reverse was true. The re-
maining 3% were the same. Fourthly, there is
visual evidence from the maps that the wives'
areas are larger; especially at the second
level (see Figs. 1 & 2).

b) Home Area Boundaries
Nearly all respondents used roads as boundaries
for their 'home areas,' and thus there were
considerable grounds for comparability. The
roads of this part of Los Angeles generally
form a regular grid pattern, and on two sides,
the south and west, there were important
boundaries for both husbands and wives (see
Table 2). On the north and east there was
much more confusion in terms of overall bound-
ary delimitation, although once again there
were some significant areas of agreement. The
fact that there were similarities is especially
interesting as some previous research under-
taken in Britain found that at the neighbor-
hood level "each person's constellation of
experience and action is apparently unique,
although there is some evidence of norm forma-
tion" (26). It would appear that 'home area'
can be more consistently defined in this
American example, possibly because the environ-
mental clues give rise to more significant
boundaries in this urban area. More particu-
larly, the road-plan and pattern of road use
gives rise to a clearer 'mental image' in
terms of boundaries. This supposition agrees
with Lee's conclusion, ''that concordance on
the prominent boundaries. . .would be closer
if the boundaries were accentuated. . . (for
instance, if). . . traffic roads. . .could be
used to delineate subunits'" (27). The present
results do not appear to be unique, as the
application of the questionnaire in Brentwood,
an upper middle class area of Los Angeles with
essentially no grid pattern as regards the
streets, is producing essentially similar
results (28).
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TABLE 1. THE SIZE OF THE HOME AREA (IN SQUARE MILES)

0-1 1-2 2-3 3-4 45 5-6 6-10 11-19 20+

husbands 53.1 21.9 7.8 3.1 0.0 6.3 0.0 0.0 7.8 = 100.00

% of
sample vives  45.3 21.9 9.4 1.6 3.1 3.1 6.3 6.3 3.1 = 100.20
TABLE 2. THE BOUNDARIES OF THE HOME AREA*
BORDER BOUNDARY NAME NUMBER OF GROUP AGREEING
HUSBANDS WIVES
*k
East Barrington Avenue 4 5
Sawtelle Blvd. (0.5 miles to the east) 13 14
San Diego Fwy. (0,6 " " " n 7 8
Sepulveda Blvd (0.7 " © ©» © 6 13
Overland Ave. (1.3 * " w1 5 8
Other 6 6
North National Blvd. ** 19 21
Pico Blvd. J.8 miles to the north) 9 8
Olympic Blvd. (1.0 " " © ") 0
Wilshire Blvd. (approx. 2.2 miles to the north) 2 9
Sunset Blvd. (approx. 3.5 miles to the north) 4
Other 10 11
West Bundy/Centinela**
Pacific Ocean (approx. 2.6 miles to the west) 31 31
Other 6 3
South Palms Blvd.** 16 15
Venice Blvd. (0.6 miles to the south) 24 28
Within a) Total area within the census tract 20 15
the b) One boundary within the census tract:
Census (i) Inglewood Blvd. 4 10
Tract (ii) Other 5 3
* As a respondent may not have drawn a rectangular home area, the totals do not add up

to the same amcunt in each group.

**  Boundaries of the census tract.
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All the boundaries chosen with any great fre-
quency (see Table 2) were major through streets,
and in most cases they were the closest such
streets to the study area. The number of
streets chosen as boundaries in any direction
can be taken as an index of agreement or con-
fusion, as the case may be. The fact that in
most cases both husbands and wives chose the
same order of streets as being important,

shows that there is a considerable amount of
cognitive agreement involved, although the dif-
ferent groups defined areas of different size.

It is also important to note that freeways were
infrequently chosen as boundaries. The San
Diego Freeway (running approximately north-
south) was chosen by only 12% of the respond-
erts, and the Santa Monica Freeway (running
diagonally across the grid pattern to the

north of the area) was chosen by only 3% of the
respondents. The reasons for this are not
entirely clear, however in this area of Los
Angeles the San Diego Freeway is well land-
scaped, and is not a significant barrier to
communications. As a result, it may not have

a strong boundary effect, except for frequent
users. The Santa Monica Freeway, as mentioned
above, cuts across the general road sattern and
is thus a source of confusion in terms of
location. In addition, it has no of framps
between fwerland Avenue and Beverly Drive, the
area directly to the north of the study area,
and so its presence is not reinforced. Thirdly,
it is elevated along this particular stretch
and is neither a visual or physical barrier

for most of its length, despite having obvious
effects upon land use.

¢) Distance and Direction
The importance of the western and southern
boundaries is emphasized by the evidence of
directional bias towards the north and east
(see Figs. 1 & 2). This bias was different
for husbands and wives, and the reasons for
this are to be found in an examination of the
behaviour in space of both groups.

Both wives and husbands show a bias to the
north, east, and south at the third and fourth
levels. At the second level, how:er, there is
a difference in the pattern. The husbands
show a significant bias to the east and north
(see Fig. 1). The wives show a similar pattern
to the east and north, but also include a
significant area to the west (see Fig. 2).

At this point, only tentative explanations can
be offered for these findings. The major lines
of communications in west Los Angeles are east-
west roads, running from the coast to downtown
Los Angeles. This is reflected in the easterly
bias. In addition, many of the facilities used
by the respondents lie on these routes. The

question of facilities is especially perti-
nent, as the wives' bias is towards the im-
portant shopping and entertainment areas of
Westwood, West Los Angeles, and the shopping
area of Santa Monica. The husbands' bias
towards the north is also towards Westwood
and West Los Angeles; the lack of any signifi-
cant bi's towards the west indicating that
there are differences in the utilization of
space within the family group. This lack of
penetration westwards is surprising, however,
due to the close proximity of the ocean. It
might be partially explained by the barrier
ef fects of Santa Monica Airport and Venice, a
lower class and ethnic 'slum' area avoided by
many people of the class and status level
interviewed.

There are some north-south lines of communica-

tion that are important, such as the San Diego R
Freeway and Sepulveda Boulevard, but these are -
proportionately fewer than the east-west roads.

In addition, to the south is Los Angeles Inter-

national Airport, a low-lying area occupied in

parts by Marina del Rey, Hughes Airport and

Ballona Creek, and Baldwin Hills. It is not

suggested that the existence of these areas

curtails the 'home area' per se, but rather

that they curtail the communication and inter-

action patterns that contribute to the con-

struction of 'home areas' in the minds of the
respondents. In addition to the physical

barriers that these areas present, all are

zones containing confusing road patternms.

Respondents noted getting lost in them, and

thus they are unlikely (by definition) to be

areas in which cne feels at home.

Conclusions

Although the concept of 'home area' is a via-
ble one, it does not answer all of the problems
alluded to earlier. The wide range of area-
size for both husbands and wives might be a
true indication of differing home areas. It
might also mean that they are trying to define
different cognitive ideas in our terminology.

Our hypothests have generally been supported
by the data. We hypothesized that there would
be differences, and there are, but how im-
portant are these for theory and planning?

In our opinion these results have clear signi-
ficance in terms of planning at the 'neighbor-
hood' scale within the urban area. To return
to the discussions of Bauer and Doxiadis, it
would appear that the former is most correct
in her assumptions, although the latter's point
of view cannot be dismissed. Although the
average home area was 0.7 square miles for
husbands and 1.3 square miles for wives, 317
of the former group and 237 of the latter out-
lined their 'home area' completely within the
census tract, an area of less than half of one
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FIGURE 1. HUSBANDS HOME AREA MAP : SHOWING PERCENTAGE OF HOME AREA AGREEMENT.
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FIGURE 2. WIVES HOME AREA MAP : SHOWING PERCENTAGE OF HOME AREA AGRﬁEHENT.
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square mile. Although a direct relationship
between size of area and the amount of social
interaction within it cannot be assumed, it
would appear that a significant number of
people are oriented toward a small area around
the home. Planning policies at the local level
should be such that they encourage the indi-
vidual to involve himself at the local level
should he want to, but not to force it upon
him.,

We have shown that there are geographical div-
isions within the city that have meaning for
the residents, and that they are bounded in some
definable and reproducable way. These are a
function of the differential uytilization of
space within the city, and as such are im-
portant for planning policies which should
attempt to design the structure of the city

so that it does not inhibit interaction, but
promotes it. Although the results and ex-
planations presented here are only tentative
and by no means complete, it is proposed that
they suggest some important questions which
must be answered in order for worthwhile
environmental design to take place.
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MODELING THROUGH TOY PLAY: A METHODOLOGY FOR ELICITING TOPOGRAPHICAL RFPRESENTATIONS IN CHILDREN

Leonard S, Mark

Clark University

In the past many theoretical models have been
offered to explain man's behavior in the envi-
romment, It has only been recently that some
empirical work has begun to examine actively
the relationship between an individual's behav-
ior in and cognition of the environment around
him, The basic assumption underlying this pa-
per is that the "internalized mental images of
the physical surroundings,’ hereafter referred
to as topographical representations (1), may be
an essential component of the interaction be-
tween man and his environment, Therefore, the
study of the development of topographical rep-
resentations must be regarded as crucial to an
understanding of mrn's behavior in the environ-
ment,

Researchers from various theoretical positions,
e.g., Piaget (2), Piaget and Inhelder (3), Pia-
get, Inhelder and Szeminska (4), Bruner (5),
Stea (6), Tolman (7), Hebb (8), Lee (9), Von
Senden (10), have inferred from the complexity
of an organism’s behavior, the existence of
some internalized schemata that enables it to
represent actions, objects and their spatial
relations. As a classic example of this type
of inference, Piaget describes an incident with
regard to his daughter:

At 1;4 (3) Jacqueline had a visit from a
little boy of 1;6 whom she used to see from
time to time who in the course of the after-
noon, got into a terrible temper. He
screamed as he tried to get out of a playpen
and pushed it backward, stamping his feet.
Jacqueline stood watching him in amazement,
never having witnessed such a scene before.
The next day, she herself screamed in her
playplen and tried to move it stamping her
foot lightly several times in succession.
(2, p. 63)

The inzernalization of the playmate's action is
inferred through Jacqueline's ability to repro-
duce the scene at a later time, Stea (6) in
constructing a model for "mental maps" notes:

It matters not a whit that we cannot direct-
ly observe a 'mental map' or even that we
cannot know for gure that it is actually
there; if a subject behaves ag if such a map
existed, it is sufficient justification for
the model.

These representaticns serve to facilitate a
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child's behavior in his surroundings, i.e, the
child's ability to construct a topographical
representation allows him to find his way a-
round, to explore new territory without getting
lost, and consequently influences the way in
which the child relates to his surroundings,
At the same time the child's experiences and
activity contribute to the development of his
representation of that environment. Thus, we
find a constant interaction between a child's
representation of an area and behavior in that
environment,

Criteria For Methodological Analysis
The initial problem facing any such investiga-
tion of representations of large scale environ-

ments i8 that of aow to elicit the topographi-
cal representation, This is especially impor-
tant as we are confronted with a hypothetical

construct (topographical representation), whose
existence can be inferred only through some be-
havioral output (methodology). It is likely
that the type of methodology used to external-
ize these representations will have some effect
upon the final product, due to differences a-
mong the xesponses of individuals to a particu-
lar task and their level of cognitive develop-
ment, Therefore, it is extremely important to
recognize the posaible effects that the method-
ology is likely to have upon the externalized
representation,

In developing a technique for studying topo-
graphical representations in children, the in-
vestigator finds himself confronted with sev-
eral factors to be considered with regard to
the selection aad application of a methodology:
one set of problems is related to the charac-
teristics of the experimental population; a
second group of problems is linked closely with
the theoretical base underlying the investiga-
tion.

Variables Related to the Experimental Popula-

tion

In order to maximize the opportunity for the
child to respond with an optimal perforumance,
the methodology must be suited to the charac-
teristics and abilities of the experimental
sample. One question, therefore, which must be
considered in the selection of a particular
technique is what skills or abilities does the
technique presuppose in terms of the child's

mode of response? To examine an internalized
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schema through a behavioral output, the investi-
gator must be certain that the subject is capa-
ble of a wide variety of responses to a specific
task., This is a necessary control for the pos-
sibility that a given response may be a function
of an inability to perform a particular task
rather than a consequence of the internal repre-
sentation., Present indications from completed
and ongoing research show that while we may ap-
proach an "ideal technique' for some age ranges,
differential abilities in such areas as linguis-
tics, motoric and graphic competance variables
may cause some methodologies, which place a pre-
mium on such skills, to be unsuitable for use
with certain populations. However, in looking
at these age-related variables, we cannot neces-
sarily select the lowest common denominator of
the various modes of response, as some age
groups may not be motivated to perform to their
optimal capacity if the task is regarded as
babyish or uninteresting., This motivational or
interest variable may effect the investigator's
choice of methodology or merely cause him to
modify the instructions given to the child.
Still another characteristic of the population
which must be considered in selecting a method-
ology is its cultural and social background
variable, The investigator must be certain that
the population is well acquainted and proficient
with the medium in which he is asking him to re-
spond, Certainly it would be unfair to give a
writing implement to a child who has rarely been
exposed to crayons, pencils, pens or chalk and
expect him to perform on an equal basis with a
child who comes from a background which intro-
duced these tools at an early age, Prior expe-
rience with the medium is also important as a
control against novelty and fear, which could
divert the subject's attention from the task to
the medium or the experimenter himself.

Variables Related to the Theoretical Framework
It is important to realize that our theories

and models of behavior exist primarily for the
purpose of (2) organizing given behavioral phe-
nomena into a comprehensible framework, (b) pre-
dicting future behavioral phenomena, and (c) ex-
plaining the relationships among various compo-
nents of behavior. To attain any of these ob-
jectives, it is necessary that the theory be
formulated in a testable way, such that some
"e¢ritical experiment" can be performed, which
can disprove the essence of the theory. Thus,
there must exist the possibility of obtaining
some evidence which will force the investigator
to reject the theory or model, Unfortunately,
rather than attempting to develop a better model
investigators too often choose to add new con-
structe to the theory to account for the previ-
ously unexplainable phenomena. Such efforts
lose the essence of the original theory, making
it too cumbersome for practical use,

In almost any fielj we find investigators who

1-3-2

have collected multitudes of data and yet are
unable to organize their data into a coherent
theory or conceptual framework. At the other
extreme we find the theoretician who assumes a
basic framework before dealing with the existing
data or information. While the "obvious solu-
tion" lies on that happy medium point on the
"theory without data-dat. without theory" con-
tinuum, such is easier said than done. Both
the inductive and logical deductive approaches
to the generation of theory necessitates that
the researcher make certain assumptions with
regard to the significant determinants of be-
havior. With an inductive approach the inves-
tigator must decide upon the relevant factors
and dimensions of the data which are to be con-
sidered in the model. A deductive approach ar-
bitrarily determines the relevant factors in
behavior which are to be studied, Often the
investigator overlcoks dimensions of the behav-
ior which may be significant.

It is neither my purpose nor interest to pro-
pose a resolution to this age-old debate be-
tween these two approaches to generating theory.
Rather, I would like to suggest that research-
ers take a closer look at their empirical ap-
proach and begin to recognize their underlying
assumptions, Too often investigators fail to
acknowledge their biases and end up drawing
conclusions with regard to questions which
their studies are unable to handle. This is
particularly true of theories whose assumptions
allow them to ignore issues which other theo-
ries may deal with extensively.

To summarize this brief discussion of the in-
fluence of an investigator's theoretical bias
upon his choice of methodology three points
should be noted: the researcher's theoretical
biases or assumptions tend to restrict the
scope of a behavior considered in an investiga-
tion; the researcher should constantly test
those assumptions with a "critical experiment”
whose failure will force him to reject his mod-
el as a viable theory; the researcher should be
aware of the limitations of any methodologysoas
not to make unwarranted inferences about issues
which the experimental design is unable to
handle.

Techniques For Eliciting Topographical Repre-
gsentations

For organizational purposes it is possible to
dichotamize the techniques for eliciting topo-
graphical representations that have been used
in past research, on the basis of the type of
behavioral output obtained from the subject
(11) (See Chart 1.)

The first type distinguished may be labeled
external representations of the large scale
physical environment, Methodologies contained
in this category entail the construction of the
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TECHNIQUES FOR ELICITING TOPOGRAPHICAL REPRESENTATIONS

TECHNIQUE OUTLINE OF PROCEDURE CS?;E;:‘ECE !LLUS];%SL“]I%SU OF THE
E
Pictorial Subject is asked to "draw graphic Anderson & Tindal (24),
E Sketches & a picture" of an environ- Arnheim (25), Hart (22},
X Drawings ment as seen from a motoric Ladd (26), Lee (9),
1 horizontal or obligue Piaget & Inhelder (3)
g perspective,
N
A . .
L | Maps Subje?t is asked to show the Appleyard (27), Gittins (28)
Constructed by location of objects in the graphic Hart (22), Laurendeau &
2 the Subject environment, (a) at a reduced Pinard (15), Lynch (29),
P scale, (b) from a vertical motoric Piaget & Inhelder (3),
R poi?t of view, (c) using Piaget et al. (4), Rand (30),
£ designated symbols to repre- Shemyakin (31), Wood (32)
g sent landscape elements.
N
A
T | Modeling Subject is asked to place toy Laurendeau & Pinard (15),
| Environments block replicas of elements in Piaget & Inhelder (3),
g Using Toys the environment in positions motoric Piaget et al., (4), Stea,
S corresponding to their placement Blaut et al. (21)
in the environment,
Verbal Subject's verbal comments Anderson & Tindal (24),
Descriptions & and descriptions of an Gittins (28), Lynch (29),
Reports environment are analyzed. Piaget & Inhelder (3),
Piaget et al. (4), Von
Analysis of literature and Senden (10), Boulding (33),
other popular culture for linguistic Strzuss (34)
the images conveyed.
Use of scaling devices and
environmental inventories.

figure la, .
spatial arrangements of landscape elements,
Such response mechanisms include (a) pictorial
sketches and drawings, i.e., graphic drawings
of the environment from horizontal, vertical
and oblique perspectives, (b) maps constructed
by the subjects, i.e., representations of the
environment at a reduced scale as seen from a
particular perspective, using symbols to stand
for landscape elements, (c) modeling with toy
landscape elements, i.e., the construction of a
representation of an environment with the use
of toy (blocks) landscape elements, and (d)
verbal descriptions and reports of experiences
in a given environment. A second type of out-
put, which has its origins in the rat-maze ex-
periments of E, C, Tolman (7), involves infer-
ences drawn from observable behavior of the
subject, Methodologies in this category in-
clude (a) the work with animals in a controlled
laboratory setting, (2) observations and infer-
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ences from overt behavior, which involve unob-
trusive observations of childrens' play behav-
ior, (c¢) inferences drawn from specific way-
finding tasks and (d) inferences drawn from
animal behavior in their natural habitat.

To explicate and illustrate some of the method-
ological criteria suggested in the previous
section and the application of particular tech-
niques to the problem of eliciting topographi-
cal representations, an analysis of one type of
methodology modeling through toy play, as ap-
plied by Mark, Silverman and Stahlbush (12),
will be undertaken, Particular emphasis will
center around the techniques used to Supplement
the modeling procedure and the problems which
the methodology as a whole is able to confront,

Modeling Through Toy Play As a Means of Elic-
iting Topographical Representations
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TECHNIQUE

OUTLINE OF PROCEOURE

COMPETENCE
VARIABLE

ILLUSTRATIONS OF THE
TECHNIQUE

Exper imentation
with
Animals

Animals (rats) are studied
as they move through mazes.
Their choices of pathways to
the goal are noted for the
effects of learning or

"past experience" from
previous trials.

Tolman (7)

Inferences from
Animal Behavior

in their
Natural Habitat

Animal behavior is observed
in a natural setting (e.g.

in a jungle). 1Inferences are
drawn about the internal
processes responsible for
particular behaviors.

Altman & Altman (35)

WO PTMED TOITM OIMOEBMOMME—

Cbservations &

Inferences from
the Behavior of
the Subject

Experimenter observes the
behavior of people in the
environment. He then draws
inferences about the processes
underlying that behavior.
These inferences are some-
times tested with a more con-
trolled experimental design.

This technigque is often used

in observations of children's
play behavior in a naturalistic
setting., Inferences are drawn
about the underlying processes
through analysis of the child's
actions and verbal outputs.

motoric

linguistic

linguistic

Freeman (36), Werner (37),
Piaget, Brown (38), Mandler
(39), von Senden (10), cf.
Shemyakin (31) who reviews
some of the major Russian
research.

Piaget (1,40), Plaget &
Inhelder (3), Piaget et al.
(4) .

Way-Finding
Tasks

|

The subject's movements in
response to specific direc-
tions are observed,

subject is asked directions
or locations of landscape
elements.

linguistic

Follini (23), Lynch (29),
Ryan & Ryan (40)

,Figure 1b,

Mark, Silverman and Stahlbush (12) conducted a
pilot study for the purpose of (a) developing
4 methodology for eliciting topographical rep-
resentations from children of elementary school
age, and (b) generating hypotheses for formal
investigation concerning changes in topographi-
cal representations that may be a function of
developmental level. The sample included 31
children between the ages of six and twelve,
from Weston, Massachusetts, an upper-middle
class suburban community near Boston., These
children, after having been categorized by
their developmental level according to their
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performance on Piagetian-type tasks, were asked
to build a model of "their school and the area
around their school" using toy blocks (houses,
cars, trees, schools, churches, etc.) to repre-
sent elements in their environment. To under-
stand better the reasons for their decision to
apply a modeling technique to the problem under
investigation, a brief summary of Piaget's the-
ory of intellectual development and the con-
struction of the fundamental concepts of space
from which the study was designed is necessary
(13) .
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Piaget's Theory of the Development of Spatial
Cognitiun

For Piaiget the problem of intellectual develop-
ment is one of an invariant structural sequence,
i.e., the organism passes through a progression
of stages, each qualitatively different from
its predecessor and involving a hierarchic in-
tegration of structures formed at a previous
stage. The mechanism of adaptation or change
hypothesized by Piaget is one involving the as-
similation of data from the external world (ex-
perience) into already existing and structured
schemata and the accomodation or readjustment
of the schemata to the new data. Change or de-
velopment is the result of the progressive co-
ordination or equilibration between the pro-
cesses or assimilation and accomodatiun, Thus,
the development of intelligence is seen as the
result of a complex ° teraction between the
organism and its env rc¢mment (1b, 19).

After much experimentation Piaget and his co-
workers identified fcur major periods in the
development of the fundamental concepts of

space., During t!ie initial stage, the sensorimo-

tor period (birth to about two years), children
begin to construct a system of relationships
between objects and their actions upon them
thus coming to understand themselves and the
objects around them as permanent entities in
the environment. However, these achievements
are made only on the level of action, rather
than on a symbolic or representational plane,

The child slowly begins to internalize the ac-
tions that were constructed during the sensori-
motor period. He becomes able to act upon ob-
jects that are symbolized or internally repre-~
sented, During this preoperational period
(roughly two to seven years) the child is able
to perform elementary transformations upon
these internalized actions. However, the child
is still unable to coordinate them into a re-
versible system, The onset of the third stage,
the concrete operational period (rouchly seven
to eleven years), is marked by the increased
r~ordination of these transformations into what
aget refers to as "operations" or a system of
reversible internalized actions, i.e., what can
take place in one direction may also occur in
the opposite direction, Piaget (16, p.48)
looks at an operation as an action whose c¢-i-
gins lie in the sensorimotor schemata, Before
becoming operational the actions constitute the
nature of sensorimotor intelligence. Throughout
the preoperational period, actions are slowly
internalized, enabling the child to act upon
symbols, However, these operations possess
only faint signs of reversibility and do not
become truly "operational" until the level of
concrete operations, The major limitation im-
posed on the child by concrete operations is
that the operations may only be applied to real
objects. It is not until the level of formal
operations (roughly 11 years and older) that
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the child is able to transpose these operations
to the plane of abstract thought, The adoles-
cent is capable of dealing with abstract hy-
potheses or propositions, Thus, "formal opera-
tions provides thinking with an entirely new
ability that detaches and liberates thinking
from concrete reality and permits it to build
its own reflections and theories.'" (16, p.63)

The effect of concrete and formal operations
upon the development of the fundamental con-
cepts of space can be seen in the construction
of specific spatial relations. An analysis of
space led Piaget to three separate types of
spatial relations: topological properties,

the qualitative relationships such as proximity,
separation, sequence and closure, which remain
invariant under continuous deformation exclud-
ing tears and overlaps; proiective properties,
the relations constructed in terms of a partic-
ular point of view, which remain constant dur-
“1g transformations of perspective; euclidian
properties, those relationships of a metrical
quality that coordinate space with respect to a
system of outside reference points., Piaget and
Inhelder (3, pp., 17-79) and Laurendeau and Pi~
nard (15, pp. 28-110) performed a serz«s of ex-
periments dealing with the recognition of the
shapes of objects by "haptic perception.”" Both
sets of findings noted that although the child
could form internal representations toward the
end of the sensorimotor period, he could not
construct or differentiate (in representation)
the topological properties of objects until
midway through the pxeoperational period, The,
also showed that from the topological relations
derive the ability to represent the projective
and euclidian shapes of objects. However, the
general coordination of the projective and eu-
clidian relationships develop along with the
formation of concrete operations., The final
equilibrium of these spatial relations is
reached only with the development of a stable
reference system, at the level of formal oper-
ations,

Experimental Methodology

The fundamental assumption underlying the work
of Mark et al. (12) was that the formation of
topographical representations involves an ap-
plication of these fundamental concepts of
space to the problem of representing environ-
ments which are too large to be perceived at
once. We can view this process as involving
the construction of representations of areas
which can be perceived from specific locations
and the amalgamation of these individual im-
ages to form a topographical representation.

In an effort to examine the process of how the
child organizes the individual images, the in-
vestigators needed a technique that would pro-
duce a representation in a form capable of be-
ing analyzed in terms of the spatial relations
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between elements. By looking at the child's
ability to construct topological, projective and
euclidian relations between objects of an area
that he is unable to perceive at once, we may
see some relationship between that ability and
the child's developmental (operational) level.
In particular we were interested in the effect
of concrete operations upon the topographical
representations of children, i.e,, changes in
the child's .Ility to construct a representa-
tion of a mg. ro-scale environment that are a
function of the attainment of a higher develop-
mental level.

The need for such a representation suggested a
methodology involving the construction of a map
of some type of large scale environment, The
map itself could be either graphic (drawing) or
a model built with miniature replicas of land-
scape elements, As our specific interest in
the effect of concrete operations would requix
us to work with children from the late preoper-
ational stage (approximately six years) to the
level where the children had clearly attained
concrete operations (about eleven to twelve),
we decided upon a nongraphic technique as there
appears to be a significant difference in mo-
toric and graphic ability between the ages®of
six and twelve years (20). Therefore, we se-
lected a modeling procedure to elicit topo-
graphical representations,

The Task of Modeling

Essentially, modeling is a task which asks the
child to "tell us what he knows" about the spa-
tial arrangement of features of the environment
through his placement of toy block replicas of
landscape elements, The externalization of the
representation is accomplished through what the
author believes to be a process of the child's
limitation of his conception or representation
of the environment, i.e., we are attempting to
look at the structure and content of the child's
internalized schemata through his ability to
adapt them to the demands of our modeling pro-
cedure. The use of the modeling task to elicit
topographical representation’ requires the
chiild to play with the toys in srch a way as to
1cld hic placement of them to his representation
of reality, Thus, one hopes that during the
modeling procedure, the internal representation
will influence the manner in which the child
uses and places the toys,

However, it is possible that some of the young-
er children will not use the toys to imitate
reality, but rather in a manner where they play
to satisfy their own emotional needs and de-
sires. In other words, we must be wary of the
child who fails to adapt the qualities of the
toys to objects in the environment. As an ex-
ample of this phenomenon from my own experience,
very young children often enjoy lining up toy
houses and then driving a car over the roofs.
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Here the child does not meet the demands of re-
ality (“cars do not normally go on houses'),
but may play in such a way as to act out his
own fantasies and desires.

When working with children at the preoperation-
al level, it is especially important to recog-
nize the differences between these two types of
activity. Children who use the toys to meet
their own needs may reveal what would seem to
be an inferior knowledge of the environment,
whereas the real explanation could well be re-
lated to their response to the toys.

Several procedures have been suggested by pre-
vious work tc encourage a use of the toys that
would best externalize the child's representa-
tion of the area (21). If we choose to use a
structured methodology, i.e,, ~iving the child
specific instructions concerning the use of the
toys (e.g., "Show me your house and all the
things around your house."), we may want to al-
low the child a period beforehand to play with
them in an undirected situation. This would
afford him the chance to act out his fantasies
and become accustomed to the toys before being
asked to perform a specific task. A second
solution, geared primarily to use with younger
children, has been suggested in one of the toy
play methodologies used by Stea, Blaut et al.
(21). In order to elicit representations of a
landscape too large to be perceived at once,
the experimenter simply asked the child to
“"play with the toys" on a piece of paper. The
child's final placement of the toys was then
marked and analyzed according to a set of cri-
teria for determining their relation to typical
landscapes. Paiget's use of his "clinical
method" suggests another procedure to external-
ize the child's representation. By carefully
observing and recording the spontaneous actiong
comments and final output as the child plays
with the toys, as well as posing questions to
the child, the experimenter may be able to in-
fer much about the nature of the child's repre-
sentation of the environment.

To further insure comparability between sub-
jects as they relate to the toys, an identifi-
cation procedure, asking the child to name the
toys, was devised. The technique finally ar-
rived upon by Mark et_al. (12) was patterned
&ter a similar procedure used by Stea, Blaut et
al, (21)., Each type of toy landscape element
(house, big house, car, truck, tree, church)
was removed individually from a bag and shown
to the child who was then asked, '"What is this?"
For any identification which did not corre-
spond to our intentions, we asked the child if
the object reminded him of anything else.

The importance of the identification procedure
was highlighted in the pilot work of Mark et
al. in which the identification procedure was
dropped in the case of three of thirty-one




subjects, Each of the three children failed to
use the blocks as landscape elements in their
models of "their school and the area around
their school."” Rather, they chose to use the
individual toys as part of landscape elements
represented in their models. (One boy used a
total of twenty-two individual blocks to con-
struct his school building!) While we must be
cautious in making any generalizations concern-
ing the effect of an identification procedure
because of the small number of cases in which
the above phenomenon was observed, it still re-
mains an interesting observation.

After the identification procedure the investi-
gators are faced with the problem of how to di-
rect the child's activity and specifically what
to tell the subject. This phase of the model-
ing procedure involves a linguistic input which,
for the youngest children, one hoped to mini-
mize, In view of some preliminary findings of
Stea, Blaut et al. (21) with regard so linguis-
tic inputs and the verbal outputs in three,
four and five year old children, one might tend
to favor a purely unstructured play setting for
the younger preoperational children, asking
them only to "play with the toys,"

For children above the age of five who are
first becoming accustomed to directed activi-
ties, it might be possible to confront them
with a more directed task. There still exist a
nunmber of possible types of instructions. The
first would involve asking the child to con-
struct a model of some general landscape ge-
stalt (e.g., '"a town,""a city," "Worcester,"
"the world," etc.) The major disadvantage to
these directions revolves around the child's
inability to comprehend the meaning attached to
such words, (The work of Hart (22) suggests
that it is not until the age of eight or nine
that the child acquires an accurate understand-
ing of such words,) Therefore, another pro-
cedure was developed by Mark et al, (12) in
their pilot study with elementary school chil-
dren, Working on the assumption that, in gen-
eral, children should best be able to represent
those areas which have a particular signifi-
cance for them in their everyday routines, Mark
et al, (12) asked children who were attending
two schools in close proximity, to build a
model of "your school and the area around your
school," This afforded us the opportunity to
draw comparisons smong represenations of a com-
mon area possessed by children at various de-
velopmental levels,

Mark et al, (12) posed the modeling problem to
the child in a task-oriented situation, The
experimenter asked the child to construct his
model for some children who would be visiting
the school, 80 as to enable them to find their
way around the school grounds, There were sev~-
eral reasons for approaching the modeling pro-
cedure with the task orieatation. 1In general,
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the children seemed to be more comfortable in a
testing situation in which they would be per-
forming as experts for the benefit of other
children. This helped to overcome some of the
initial fear involved in making a model, It
also tried to induce them to include on their
maps features which they, as children, thought
to be important, rather than what might inter-
est the testers, Furthermore, the task-orient-
ed directions allowed the investigators an op-
portunity to supplement the modeling output
with descriptions of the final product, After
the child announced that he had finished con-
structing the model, the experimenter asked the
child to explain the content of his map in the
5« ‘se of a "tour" of the area, pointing to spe-
cific landscape elements as he described their
functions, If the child forgot to identify any
objects on the map, the experimenter would then
question the child about them., In an effort to
have the child acknowledge any distortions of
which he may be aware in the spatial arrange-
ments of objects on the map, the investigator
asked the child if he would make any changes

in the map were he given the chance to do it
again, This marked the end of the modeling
procedure,

Limitations Upon the Modeling Procedure

There are several limitations upon the modeling
technique, related to its ability to control
for experience, As applied by Mark et al.,
modeling was only able to deal with the child's
general past experience in an area., While one
can attempt to control for the experience vari-
able by using children who had been (a) attend-
ing their school for a particular length of
time, or (b) living in the same town since
birth, such gross measures of control over ex-
perience may not be a true indicator of the
children's experience in the area. Children
explore different areas, play in different
places (e.g., boys play on the baseball and
soccer fields while girls play on swings and
slides) for varying lengths of time. A more
effective control of the child's experience in
an area may be to study the formation of repre-
sentations of a previously unexplored area,
thereby affording the investigator the oppor-
tunity to note the specific areas that the
child has actively experienced,

However, it may be difficult to use a modeling
technique to look at the construction of rep-
resentations of a previously unexplored area,
First, a modeling task may only be performed
in a quiet, uncongested room, away from the
area being explored. Therefore, we could only
look at the child's representation periodical-
ly, in a static state, losing the opportunity
to observe the actual processes involved in
their formation. Second, modeling, though re-
vealing about the spatial relationships that
the child can construct among elements, shows
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little about the dynamic nature of the repre-
sentation, i.e,, what it means to the child in
terms of his behavior and ability to find his
way around the environment. It has been sug-
gested from both Piaget's work and the study of
the construction of a behavioral space by Fol-
lini (23) that some type of behavioral output,
particularly the child's movements in the envi-
ronment, may be more useful in this regard.
Third, as was mentioned above, modeling can on-
1y deal with experience in a global manner. It
cannot look at the processes occuring during
the period of exploration,

While the modeling procedure alone may be in-
adequate to deal fully with some of these ques-
tions, we have found it able to serve as a ba-
sic technique which may be supplemented by oth-
er methodologies, including behavioral outputs,
verbal descriptions and possibly graphic tasks
with older children.

All of the children tested with our modeling
procedure seemed to respond well in terms of
relating to the toy blocks and their comprehen-
sion of and interest in the task, Piaget et al.
however, did suggest a minimum age with which
such a modeling technique could be used:

Children cannot be questioned below the age
of four or five, which is when in Switzer-
land, they first enter the Kindergarten...
Even between four and seven, children cannot
be made to stay the length of the experiment,
unless they became interested in the ques-
tions asked. (4, p.5)

Thus, we should “e cautious in adapting the
structured modeling procedure to children below
the age of four. Perhaps when working with those
younger than four, we should rely more heavily,
as do Piaget and his collaborators, upon the
spontaneous remarks and activity of the chil-
dren during walks through the environment, i.e.,
their activity in the environment.

Summary

This paper has attempted to discuss some basic
methodological issues in studying the develop-
ment of topographical representations, It has
shown how the overall selection and application
of a methodology should be governed largely by
the questions under investigation which are xe-
lated closely to the theoretjcal framework un-
derlying the research, The problem of modify-
ing a methodology to minimize the competance
motivational and sociocultural variables was
also elaborated upon. These points were illus-
trated with reference to a pilot study based
upon the developmental framework of Jean Piaget.
The actual procedure finally adopted, as well
as the reasons for modification and the addi-
tion of several techniques were explicated as
they related to the variables under discussion.
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Introduction

Most past research concerned with the envircn-
mental cognition of urban residents has dealt
with generalized urban imagery. This research
has occasionally attended to mapping the diver-
gent views of diverse segments of the population
recognizing, at least implicitly, that the
relevance and salience of elements in the envir-
onment may be as much a function of the concerns
and involvements of the observer, as they are
attributable to aspects which inhere in the
environment itself (Ladd, 1970) (Lee, 1968) (Los
Angeles City Planning Commission, 1971). It is
as though the variable life spaces of individuals,
or their orbits, as Strauss refers to them (1961)
circumscribe their impressions of the urban land-
scape. Thus, whereas the early work of Lynch
(1960) stressed the notion of imageability, and
thus focused on the environment in its own right
(e.g., aspects of physical structure are condu-
cive to sharp delineation), more recent work has
begun to attend to the differential significance
or environmental elements for distinctive cate-
gories of observers.

The concern of the research reported here is
twofold. First, an attempt is made to assess
urban residents' cognition of their immediate
environs. More particularly we are interested
in the extent to which differential involvement
in a residential area influences how it is
"seen." Although there are notable exceptions,
much of the research on cognitive mapping has
cealt with imagery of the cityscape while ignor-
ing respondent awareness of the immediate vicin-
ity. Second, an attempt is made to determine
whether there are consistent and significant
differences in how men and women (more specifi-
cally, husbands and wives), because of differ~
ences in their daily activities, view and
graphically represent their residential environ-
ment.

In fact there is probably some convergence
between these two concerns. For the purpose of
this study we chose to consider a population
which closely approximates what Janowitz (1952)
has termed a "community of limited liability,"

a population of cosmopolitans (Webber, 1967)
with the resources and incentives to be substan-
tially involved in the larger community and, to
the extent that this is accomplished, to exhibit
a limited commitment to the residential area.
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Sex-Role Differences and Environmental Cognition
Our assumption is that the division of labor in
the household--still largely defined by sex
roles--is sufficient to create distinct (if par-
tially overlapping) rounds of activity for
husbands and wives, with wives being more '"tied
down" to the residential environs. This differ-
ence is probably exaggerated when young children
are present in the home inasmuch as their needs
determine a relatively circumscribed round of
daily activity centered on the home and school.
Moreover, children often provide the catalyst
for parental contact thereby serving as a vehicle
for creating and maintaining a local network of
acquaintance and pattern of communication. We
would expect this 'exaggerated" difference to
hold in even the most cosmopolitan (least resi-
dentially committed) population, though obvjiously
the degree of difference in orientation to tre
home area will vary from population to popula-
tion.

Unfortunately our sample is too small to allow
detailed analysis of this phenomenon. WNeverthe-
less, without controlling for the presence of
children, we would expect to find differences in
environmental cognition among male and female
respondents. In effect what we have done, by
focusing on a reasonably cosmopolitan population
--one of limited 1liability--and by not control-
ling for the presenze of children in the home,
is to minimize the likelihood that we will find
significant differences between the men and
women in our sample.

We already know from other analyses of the same
data that female, as compared with male, respond-
ents in our sample tend to conceive of a somewhat
more extensive territory as their home area
(Everitt and Cadwallader, 1972) and that a sub-
stantially higher proportion of their total
weekly driving is limited to that area (Everitt
and Orleans, 1971).

As Everitt and Cadwallader indicate,

"The areas designated by wives were
larger than those of husbands, with
medians of 1.3 square miles and 0.7
square miles respectively. (In addi-
tion) 28 percent of the wives, as
against 20 percent of the husbands,
drew at least one of (the area) bound-
aries off the map. (Moreover) in 56
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percent of the sample the wives' maps
were larger than their respective
husbands' maps as against 41 percent
of the cases where the reverse was
true."”

Husbands reported driving an average of 201.06
miles per week of which 49.22 or 24 percent were
driven in the homc area. Wives, by comparison,
reported driving 82.36 miles per week on the
average of which 35.94 or 44 percent were driven
in the home area.

These data appear to support our contention that
husbands' and waves' experience and conception
of their residential environs differ. In rela-
tive terms, wives as compared with husbands,
drive proportionately more of their total mileage
in the "neighborhood," 44 percent as compared
with 24 percent. Moreover, differences in hus-
bands' and wives' conception of the extent of
their "neighborhood" appear to be related to a
difference in the amount of time each spend in
the area on the average (taking mileage driven
as a proxy measure for time). But how, if at
all, do they differ in the way in which they
structure and portray their residential environ-
ment? How comprehensive is their image of it?
How detailad? How much variability is there in
the environmental cognition of husbands and
wives in this population?

Insofar as husbands and wives differ in their
daily experience of the residential area we
expect their mapped impressions of it also to be
distinctive. In particular we expect the cogni-
tive impressions of men to be both more compre-
hensive and more superficial than that of their
wives. Our assumption is that whereas wives
tend to be occupied with the daily tasks of
child rearing and homemaking which involve them
directly and repetitively with local ammenities,
husbands, given the functional and physical
separation of residence and work, tend to be at
best indirectly and sporadically invoived with
those same ammenities. Accordingly, the men
should have a genera®’ knowledge of the physical
layout of the area surrounding their homes, but
lack (be less concerned with) detailed informa-
tion about the ammenities therein.

Operationally, we expected husbands in our
sample to have a more extensive knowledge than
their wives of the layout of streets in the area.
A comprehensive map in our terms would include
both peripheral and internal street systems. We
considered a detailed knowledge of the area to
be evidenced by an ability to spontaneously
enumerate and locate local ammenities--to esta-
blish the presence of landmarks. Thus a
detailed map in our terms is a comprehensive map
which includes reference to an above average
number of local landmarks and minor streets.
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Description of Sample and Method

Our respondents were chosen, using a systematic
random sample, from one census tract in the Mar
Vista area of Los Angeles; a predominantly
middle class residential area to the east of
Santa Monica. The census tract itself is almost
completely residential, although there are shops
at three corners. Single family residences
comprise 80 percent of the dwellings, the
balance being apartments. Mar Vista is located
quite centrally within western Los Angeles,
enjoying easy access to both the San Diego and
Santa Monica freeways as well as to a large
variety of urban subcenters such as Beverly
Hills, Santa Monica and Venice.

The average income of the sample was between
$15,000 and $18,999 with only 15.3 percent
giving their income as below $11,000; the aver-
age educational level was 'some college' with
only 3.1 percent of the husbands and 7.7 percent
of the wives not having at least completed high
school. Residential stability and some integra-
tion into the area (through children) were also
factors involved in selection of the population
studied. In this sample, 86.2 percent of the
husbands had lived in the area for more than
three years, and8l1.6 percent of the wives had
done so. Of the respondents, 54 percent had
children (under 18 years old) living at home,
and a further 21.5 percent had previously had
children 1living at home while living in the area.

Married couples were interviewed, with each hus-
band and each wife completing a separate ques-—
tionnaire. The original sample was 164, out of
which 114 'qualified' as married couples; out of
these, 65 couple-interviews were obtained yield-
ing 55 usable maps from the husbands and 53 from
the wives.

In the course of the interview each respondent
was given a base map of the area surrounding
their homes. A facsimile of the base map, an
8" x 11" sheet of paper with some intersections
already drawn on it, appears herein as Figure 1.
Additional information recorded here, though not
on the respondents base map is the census tract
sampled (shaded area) and major thoroughfares
included in the respondents reference systems
(dotted lines). After being given this map the
respondent was asked to complete the following
tasks:

Please mark on the outline map the area
you regard as your home area.

Within this area, please indicate those
features you consider to be distinctive,
interesting and important (such as
streets, buildings, hills, etc.). We
are interested in the physical pictures
of things. It is not important if you
can't remember the names of the streets

and places.
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Please indicate the boundaries of the
area and the location of your home.
Please indicate the direction of North
on the map.

Using the RED PENCIL, please mark the
landmarks listed on CARD 1.

Using the BLUE PENCIL, please mark any
other landmarks in this area.

Results: Comprehensiveness of Imagery

Analysis of the street configurations provided
by our respondents' maps suggest that husbands
and wives differ in the manner in which they
represent the local area in map form. Of the 55
maps drawn by husbands, 45 made use of the coor-
dinates provided on the base map or were organ-
ized around major thoroughfares drawn in by the
respondent. The comparable figure for the wives
was 37.

TABLE 1

Street Reference Systems Employed by Husbands
and Wives in Drawing Local Area Maps

own reference base map coor- total
system employed dinates supple-

(base map coor- mented with

dinates largely respondents

disregarded) reference
system
husbands 18 25 43
wives 24 12 36
*
total 42 37 79

2=3.8  p< 0.05
X

*Three maps of respondents who relied exclusive-
ly on base map coordinates and 26 in which there
was no evidence of a coordinate system having
been used have been excluded from this table.

As Table 1 indicates better tham half or the hus-
bands (56 percent), as compared with one-third
of the wives, made use of and added to the coor-
dinate system supplied on the base map. By
contrast, approximately two-thirds (65 percent)
of the wives, as compared with less than half of
the husbands (40 percent), made little or no
reference to the available coordinate system,
preferring instead to draw in two or more of the
major streets (indicated on Figure 1) for refer-
ence purposes. It appears as though the wives
start by locating their homes as a basic refer-
ence point, and proceed by working out toward
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the periphery of the area, whereas the husbands
(perhaps having a more abstract imagery) start
with the given points of reference and work back
to the home.

Insofar as the wives tend more often to rely on
their own reference system, one which is internal
to the area, and husbands tend instead to make
use of the peripheral coordinates supplied on

the base map as well, the maps we obtained sup-
port our expectation that husbands wquld have a
more comprehensive image of the area surrounding
their homes than their wives.

Results: Detail of Imagery

Looking now only at those maps containing maxi-
mum information (22 of the husbands' maps and 24
of the wives' maps) we can assess differences in
the detail of the maps. What we find is that
regardless of which reference system is employed,
wives are more likely than husbands to indicate
the presence of point details (see note 'd' to
Table 2 for the definition of point details).

82 percent of the wives' maps as compared with
58 percent of the husbands' maps contain refer-
ences to at least four "landmarks" othan than
those the respondent was specifically asked to
locate. Less than one-fifth (18 percent) of the
wives' maps, as compared with 42 percent of the
husbands' maps, supplied information about minor
streets without also locating at least four point
details.

As indicated in Table 2, 46 percent of the hus-
bands and 45 percent of the wives drawing reason-
ably complete maps made use of two reference
systems while locating point details with or
without indicating the location of minor streets.
The principal difference between husbands and
wives is apparent when one examines the maps
employing only the respondents own reference
system. Eight such maps of wives, or 37 percent
of the total, as compared with three of the
husbands' maps, or 12 percent of the total, con-
tain information about point details.

None of the differences reported here are likely
to be statistically significant. Indeed ‘it

would not be appropriate to apply any test of
significance to these data given the erosion of
the base N due to the necessary elimination of a
large number of maps because of incomplete data
(see note 'a' to Tahle 2). However, the differ-
ences recorded are in the direction hypothesized.
Accordingly, further research to test the hypo-
thesis appears to be indicated.




TABLE 2

Cross Tabulation of Refence Systems and Information Displayed in Local Area Maps Drawn by Husbands
and Wives (N = 46)3

REFERENCE SYSTEM

own reference base map coor- total
system b dinates with
WIVES own reference
system ©
7 point detail with or
. without minor streets 8 37% 10 45% 18 82%
minor streets without
point detail 4 18% 0 === 4 18%
total 12 55% 10 45% 22 100%
HUSBANDS
point detail with or
without minor Streets 3 12% 11 46% 14 58%
minor streets without
point detail 4 17% 6 257 10 42%
total 7 29% 17 71% 24 100%

a 31 of the 53 usable maps obtained from female respondents and 31 of the 55 usable maps obtained
from male respondents lacked minimal criterion data for either reference systems or information
displayed and could not be used in this cross-tabulation; the resulting total N for this table is
46 (22 for female and 24 for male respondents) .

b Respondent used as reference points two or more major sStreets in the area (i.e., Barrington,
McLaughlin, National, Palms, Inglewood) but did not use boundary coordinates given on the base
map supplied in the interview.

¢ Respondent used one or more of the boundary coordinates supplied on the base map, in addition to
using at least two of the major orienting streets in the area (listed in 'b' above).

d  Point detail refers to significant referents in the sense of distinctive buildings, or other
landmarks and natural ammenities and physical features; minor streets refers to streets other
than the boundary coordinates provided on the base map or major thoroughfares generally added
as reference lines. To qualify for inclusion in this analysis at least four point details and/or
two minor streets had to be indicated on the respondents' map.
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Sex Differences in Mapping Ability

Just as a hungry person can only selectiveiy
attend to restaurant signs if he is familiar with
the language in which all signs are written, so
too can we assess differences in the cognition

of our respondents only if we can assume rough
equivalence in their ability to draw maps. Cun
we eliminate as a plausible competing explanation
for our findings systematic differences in the
ability of men and women to represent the envir-
onment in map form?

Almost equal numbers of male and female respond-
ents in our sample were either unwilling or un-
able to draw usable maps (10 men and 12 women).
Considering all of the usable maps we obtained
(55 for the men and 53 for the women) we find,
as indicated in Table 3, substantial equivalence
in the numbers of point details and minor
streets noted on all of the maps drawn by our
respondents. :

TABLE 3
Frequency Distribution of Point Details and
Minor Streets Displayed on Local Area Maps of
Husbands and Wives
Frequency Point Minor
Details Streets
Husbands Wives Husbands wives
0 6 9 20 23
1 14 7 16 17
2 10 9 6 4
3 10 6 6 5
4 3 9 3 3
5 3 3 1 0
6 4 2 3 1
7 1 4
8 0 2
9 2 0
10+ 2 2
base N 55 53 55 53

Whereas the differences in the maps of husbands
and wives discussed above refer to configura-
tions of information (the interrelation of refer-
ence systems and details) the information base
(the amount as opposed to the type of informa-
tion) is similar for both male and female re-
spondents. We take this as suggestive evidence
for negligible differences in the mapping abili-
ty of the husbands and wives in this sample.
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Refinement of the Method

The administration of a questionnaire of the
tvpe employed in this study {s almost invariably
a tedious and time consuming process. It is
difficult at best to obtain usable maps from
respondents (even well educated respondents)
many of vhom have rarely if ever attempted to
express themselves and summarize their impres-
sions of the enviromment by drawing a map.
Moreover, any attempt to systematically relate
cognitive imagery to behavior ultimately de-
pends upon the successful solicirtation of
reasonably concise and detailed information
about the respondents' backgrounds and patterns
of activity. How can the instrument employed in
this research be modified and improved in sub-
sequent studies?

In previous work we simply asked our respondents
a standard mapping question and supplied a blank
sheet of paper on which they could draw a map.
Because we wanted to elicit a tabula rasa image
we offered no cues to guide the respondent in
the map making task (Orleans, 1972). The base
map supplied the respondent in this study (see
Figure 1) was intended to give an initial refer-
ence base while establishing only the minimal
constraint imposed by the provision of an impli-
cit scale. In addition to the base map itself,
we supplied a list of '"landmarks" to stimulate
the respondent to include as much detail as
possible and to allow for the evaluation of
relational accuracy (through an assessment of
the placement of details relative to one another).

On the basis of the data obtained we are now
inclined to extend this methodology in two ways.
First,we can give matched samples of male (and
alternatively female) respondents base maps
with either only the street structure within
the census tract drawn in or with only a peri-
pheral reference system of the type employed
here, we can further explore the phenomenon of
comprehensiveness of imagery discussed above.
Second,we can provide our respondents with a
detailed street map of the entire area (Figure
3) and several typologically organized open-
ended lists of "landmarks" to be administered
in series and recorded with a color code on the
map by having the respondent use colored pencils
and add additional unsolicited information at
any time. In this manner we can more syste-
matically explore both selective attention to
environmental detail as well as how the
respondents' imagery is structured (i.e., what
items known to the respondent are."seen" in the
context of what other items?)

Lonclusion

The research repcrted here has only begun to
scratch the surface of a complex and too little
studied phenomenon~-the imagery urban residents
have of their residential environs. It does
suggest, however, that aspects of that imagery

_
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may w!l bs. a consequence pot only of environmen-
tal conditions but of the "life spaces," the
"daily round of activity," of the residents them-
selves. As such it indicates that cognitive
mapping is a useful technique for securing infor-
mation about the variable quality of life in
urban residential areas.

Notes

The research was supported by two small grants—-
one from the Committee on Research of the Los
Angeles Division of the Academic Senate of the
University of California, and the other from the
School of Architecture and Urban Planning, UCLA.
The study could not have been accomplished with-
out the cooperation of the Departments »f
Architecture, Geography, and Sociology at UCLA.
We would like to thank David Stea and John
Everitt for comments on an earlier draft of this
paper.

Department of City Planning (1971) "The Visual
Environment of Los Angeles."

Everitt, John, and Martin Cadwallader, "The Home
Area Concept in Urban Analysis: The Use of
Cognitive Mapping and Computer Procedures as
Methodological Tools," pg. 1-2-4 of this volume
(EDRA III Proceedings).

Everitt, John, and Peter Orleans, "Factors
Associated with Enviromnmental Cognition and
Usage," a paper presented at the symposium on
"Consumer Behavior and Environmental Design" at
the 79th Annual Convention of the American
Psychological Association, Washington, D.C.
September 4, 1971

Janowitz, Morris, The Community Press in an
Urban Setting. Glencoe: The Free Press, a
Corporation, 1952.

Ladd, Florence, "Black Youths View Their Envir-
onment: Neighborhood Maps," Environment and

Behavior, 2:1 (1970) pp. 74-99.

Lee, Terrence, "Urban Neighborhood as a Socio-
Spatial Schema," Human Relations, 21:3 (1968)
pp. 241-268.

Lynch, Kevin, The Image of the City, Cambridge:
The M.I.T. Press, 1960.

Orleans, Peter, "Differential Cognition of
Urban Residents: Effects of Social Scale on
Mapping." in R. M. Downs aund D. Stea, Cognitive
Mapping: Images of Spatial Environments.

Chicago: Aldine Publishing Company, 1972.

Webber, Melvin, and Carolyn Webber, "Culture,
Territoriality and the Elastic Mile," in H.
Wentworth Eldredge (Ed.) Taming Megalopolis I:

1-4-9

What is and What Could Be. New York: Frederick
A. Praeger, Publishers, 1967. pp. 35-53.

L




3IVdS TVYNOSH3d :2Z




Aruitoxt provided by Eic:

SOCIAL AND PERSONALITY CORRELATES OF PERSONAL SPACE (1)

E. H. Eberts

Graduate Student
Department of Psychology
Stanford University, Stanford

Abstract

A tape measure was used to determine the inter-
action distance between 100 male subjects and 2
male target persons acting as poll takers. Each
target person was approached by 50 subjects in-
dividually after the subject had been asked by
a female assistant to participate in an opinion
poll. The poll was concerned with political and
social attitudes. Information such as age, pres-
ent living condition, etc., was also collected.
The following month, 46 of these subjects were
paid to take 3 personality tests: California
Psychological Inventory (CPI), Marlowe-Crown
Social Desirability Scale, and Machiavellian
Five Scale. Analysis revealed that subjects who
lived alone and those who saw their friends as
conservative tended to stand further from the
target person than subjects who had roommates
and those who considered their friends as radi-
cal (1% and 5% level, respectively). The CPI
Seif-Acceptance scale was found to be negatively
correlated (5% level) with interaction distance.
A multiple correlation and regression analysis
was performed on the data, and the limitatioms
of this method were discussed.

Introduction

Many aspects of our daily interaction with the
environment go by unnoticed, such as how we are
affected by the buildings we construct and
inhabit. Inasmuch as man is also part of this
environment, it would not be unusual to find
that, here too, certain aspects of the inter-
action between individuals are not fully atten-
ded to. Non-verbal communication is an obvious
example of this inattention, where we react to
the messages but are usually unaware that we
are either sending or receiving them. That we
do react to such things as facial expressioms,
body posture and position, for example, as non-
verbal cues in our interactions, has been made
qui‘e clear by the work of investigators in the
fieis such as E.T. Hall, who has also shown the
importance of these "messages" in the process
of communication.

The use of space is one way we communicate to
each other and there are a number of investiga-
tors who believe this to be an area of great
importance, such as Sivadon (2), who feels that
the spatial relations of experience form the
very basis of personality. Personal space is
perhaps the term most often used to describe the

distance an individual maintains between himself
and others while interacting. This distance
could be described as an "emotionally-charged”
zone surrounding an individual which he per-
ceives as belonging uniquely to himself. Need-
less to say, most of us are relatively unaware
of this '"zone'" until it happens to be viclated
or intruded upon. Research has demonstrated the
relevance of a number of factors related to an
individual's '"'personal space", such as status,
dominance, cultural background, interpersonal
relationship, physical setting and personality
of the individual (3). The present paper deals
with two aspects of personal space; cultural
background in the form of social perceptions
and beliefs, and personmality characteristics
of the individual.

Research into the effects of cultural background
on personal space has dealt mainly with cross-
cultural differences (4,5,6); 1little attention
has been given to sub-cultural differences. Hall
postulates, however, that sub-cultural differ-
ences in the use of space do exist,and believes
that these differences may because for concern
(5). He states that'...in the major cities of the
United States, people of very different cultures
are now in contact with each other in dangerous-
ly high concentrations...p.166). Although he does
not indicate specifically whythese sub~cultural
differences contribute to the dangers of high
density living, it may be inferred that Hall is
describing the increased probability of tension
in this situation caused by conflicting spatial
norms. In relation to these stresses, Hall is
undoubtedly referring to groups with different
ethnic backgrounds, such as Blacks, Whites,
Italian Americans, Latin Americans, and so on.
But, might not these differences in spatial
preferences show up between any groups having
divergent beliefs and life styles? For example,
might not the groups typified by the Straight
vs, Hip and Radical vs. Conservative stereotypes
portray different spatial preferences? An
attempt was made to answer this question through
the use of an experimental questionnaire and
experimenter ratings of subjects on dress and
hair style differences (7). The questionnaire
asked for self-ratings on the previously men-
tioned stereotypes and also requested socio-
metric data, such as where the person lived and
how many people shared his living quarters. It
was felt that a person living with others might
tend to display less spatial needs, i.e., a
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smaller"zone", than a person living by himself.
It was also hypothesized that Hips and Radicals
would display smaller'zones" than Straights and
Conservatives.

There has been a limited amount of published
research dealing with the relationship between
physical distance and personality. Hare and
Bales (8) found, in a reanalysis of data col-
lected from five-man discussion groups by Bales
and his associates, that persons high on domi-
nance (as determined by a short form of the
“General Survey" used by Churchill, [9]) tended
to choose central seats in the group and also
did most of the talking. Williams(10) attempted
to define the relationship between introversion
/extroversion and conversational distance. He
found that introverts kept peorle at a greater
conversation distance than did extroverts. In
this same light, Leipold (11) found that intro-
verted and anxious individuals sat further from
the decoy (experimenter) than did extroverted
individuals with a lower anxiety level. (The
anxiety level, as determined by the Taylor
Manifest Anxiety scale, was significant for
males but not for females in this study.) He
also found a decreasing order of distance to
the decoy in three conditions: stress, neutral,
and praise. Dosey and Meisels (12) examined the
interrelationships among three experimental
measures of personal space in conjunc..ion with
a 3tress condition, three ratings on the Ror-
schach, and two exploratory questionnaires.
The three measurements of personal space were
listed as"...the placement of miniature silhou-
ette figures (13); in sitting near or far from
the experimenter(1l4); and indistance maintained
when approaching another person (15)". The
Rorschach was used to determine anxiety level
and perception of body-image boundary. The
questionnaires pertained to the use of space
and the extent of touching and being touched by
others since the age of 12. Neither the Ror-
schach nor the questionnaires proved to be of
any significance inthis experiment. The authors
also found little consistency between the three
spatial measuremernts and they cautioned against
any"discussion of ,ersonal space without consi-
deration of the method of assessment.' The ex-
periment did yield some positive results,
however, which would indicate that (as Leipold
{11] and Little [16] found) ‘''spatial distances
(tend) to increase under conditions of stress
in the sense of reproof by others."

It was felt that the application of a persona-
lity test of much wider scope than those previ-
ously reported might help to define more clearly
the relationship between individual differences
and sp:ztial preferences. The California Psycho-
logical Inventory (CPI) appeared to be the most
logical choice from amo: e the many tests avail-
able for several reasons 17). First of all, it
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is one of the most frequently used tests of the
self-description type for 'normal" groups(i.e.,
non-psychotic). The second consideration is that
the 18 scales of the inventory are fairly easy
to understand dinasmuch as they refer to "folk"
concepts of personality such as dominance, self
acceptance, flexibility, etc. Two other self-
description tests were also included, Marlowe-
Crown Social Desirability and Machiavellian
Five Scale, perhaps as much for their brevity
as for their possible relationship to personal
space. The Marlowe-Crown scale can be seen as a
measure of defensiveness (in the sense of being
unwilling to admit negative things about one-
self, or to allow oneself to perform in ways
that are not always considered socially desir-
able). The Machiavellian scale is designed to
measure the extent of an individual's desire to
control and manipulate others. There were no
specific hypotheses made in relation to the
personality tests.

Method

One hundred male caucasian subjects were chosen
from among individuals walking along a ten-foot
wide path directly adjacent tothe main entrance
of the University of California Library and
Bookstore at Santa Cruz. This path was chosen
because of the relatively 1light pedestrian
traffic along it. (Most people use the adjacent
large path and steps leading to the entrance of
the building).

The Experimenter and his female Assistant loca-
ted themselves a few feet up the small path
from the main entrance with the male Target
Person approximately ten feet further up the
path. Holding a clipboard in one hand and pencil
in the other, Assistant faced Experimenter, as
if he were being interviewed, and awaited a
Subject. When the path was relatively free of
people anda single male Subject was approaching,
Assistant would excuse herself from Experimenter
and intercept Subject, saying: "Excuse me. I'm
conducting an attitude survey of students, and
I wonder if I could have a few minutes of your
time? It's a very short questionnaire and
shouldn't take more than five minutes to com-
plete." (Wait for answer——if affirmative,
proceed). (Smile) '"That's fine. I have a few
questions left to ask this person (look toward
Experimenter), so why don't you go over to my
assistant (motion toward Target Person who
acknowledges by briefly raising his hand) who
will take down some background informatiom? I'll
be through shortly end then we can complete the
questionnaire." Two male Target Persons were
used at alternate times and both were told to
maintain some, but not constant, eye contact
with Subject as he approached. When Subject
siopped, Target Person took a tape measure from
his rear pants pocket and asked him to place it
against his chest. The chest to chest measure-
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ment was then recorded to the nearest half inch.
The Subject was asked six questions dealing
with his present status as a student, length of
time at UCSC, age, and present living arrange-~
ments. He was also asked if he lived on or off
campus and to choose from the following catego-
ries: (1)live alone(own apcrtment or cabin, etc.);
(2) private room but live with others;(3) share
roem with one other person; or (4) share room
with more than one person. It was felit that age
and living arrangements might have some effect
on personal space. Assistant th2n returned to
Subject to administer the attitude questionnaire
and Target Person moved about 10 feet away.
(Experimenter left the area at this time.)
Subject was asked to rate his political beliefs
from 1 (very conservative) to 7 (very radical),
and also to compare himself with the Straight
and Hippie stereotype from 1 (mostly Straight)
to 5 (mostly Hip). He was also asked hcw he
would rate his friends in general along these
same dimensions. A final question asked which
of the living conditions described earlier were
felt to be more desirable. This question was
included in 1light of the fact that in some
cases a student has little or no choice in
whether he lives alone or with a roommate.After
the questionnaire was completed, Assistant said:
"one of the things we are interested in finding
out in this survey is thedistance for comfortable
conversation. What I would 1like you to do now
is to approach my assistant,again as if he were
going to question you as he did before. Just
move up to him until you find a position that
is most comfortable and he will measure the
distance again."

The concern with this second measurement was
whether a person would act differently if he
knew he was going to be measured. There were 80
subjects that indicated their willingness to
participate as paid participants in a future
experiment. Ten of these people could not be
located the following quarter, and of the 70
that were contacted, seven turned down the
request, 17 failed to show up for testing and
46 were tested. All subjects were contacted by
telephone and asked if they would be willing to
fill out several paper and pencil type persona-
lity tests at $2,00 an hour. The tests were
administered in the Psychology Lab on the fourth
floor of the main library at UCSC. The names of
the subjects were recorded when they arrived at
the lab and they were each given a randomized
stack of tests with instruction to take the
tests in the order given.

Results

Only one of the questions pertaining to the
subjects' socio-political views tended to diff-
erentiate between opposing views on the basis
of interaction distance. As Table 1 shows, sub-
jects who felt their friends to be conservative
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stood, on the average, & inches further from
the target person for the first approcach than
did those subjects who felt their friends were
radical.

TABLE 1

Analysis of Approach Distance (in inches) Based
on Perception of Political Belief of Friends

Political Belief of Friends
Item
Conservative | Radical |Diff.] ¢t
N 7 71
Mean of D1 29.0 25.3 3.7 12.08*
*p<,05

Analysis of the data also revealed asignificant
(1% level)negative correlation of -.394 between
the first approach distance (D1) and living
arrangements (the roommate variable), indicating
that Subjects who 1ived alone stood further
from the Target Person than those who had room-
mates. Table 2 indicates the mean appreach dis-
tance for persons living alone and those living
with roommates. The difference between these
two categories of the roommate variable is sig-
nificant at the 1% level with a t of 4.54 and
98 df.

TABLE 2

Mean Distance (in inches) of First Approach(Dl)
Calculated for Roommate Variable

Dl
Condition
Mean N
Live Alone 27.9 43
Live With Others 23.8 57
Total 25.5 - 100

The mean approach distance was 25.5 inches for
Distance 1 and 23.5 inches for Distance 2 with
a correlation of ,473 (1% level) between the
two measures. As Table 3 indicates, there was a
significant difference between the first and
second measure (.1% level), but apparently it
made little difference who was used as the tar-
get person.




TABLE 3

Analysis of Variance of First and Second
Approach Distance by Subjects Assigned
to First and Second Target Person

TABLE 4

Descriptive Adjectives Correlating with
CPI Scales as Reported by Gough (18)

First Approach Distance

Scale

Near

Far

Source df MS E
Target Person (TP) 1 0.12 0.01
Trial 1 194.05 8.32*
TP x Trial 1 11.03 0.47
Error 196 23.28
*p<.001

Two of the 18 scales on the CPI had significant
correlations with the distance measurements.
Sociability had an r of -.319 (5% level) with
the second approach distance. Self-Acceptance
had an r of ~.350 with Distance 1, and an r of
-.354 with Distance 2 (both at 5% level). A
stepwise multiple correlation and regression
analysis was performed on the data as an aid in
increasing the descriptive and predictive capa-
bilities of the CPI in relation to interaction
distance. Very briefly, this analysis attempts
to account for the variability of the sample
(interaction distance in this case)by analyzing
the interrelationshipe among the various inde-
pendent variables (CPI scales). What it does,
basically, is assertain which particular combi-
nation of independent variables can best account
for the variability of the sample. This would
seem to be a justifiable approach to the anal-
ysis of the CPI, for as Gough(l8)says'"...anyone
who uses the inventory will soon discover that
diagnosis must rest on patterns and cmbinations
just as much as on individual high and low
points (p.74)." (19)

Table 4 was prepared as an aid in understanding
the combination of variables which are included
in the equation for Distance 1. The table con-
tains a selectionof adjectives from those that
Gough (18) found were correlated with his 18
scales of the CPI. Gough's results were based
on a sample of 101 University of California
fraternity students who had taken the CPI and
then were each described by five of his peers
on & 33-word adjective check 1list. In his
report, Gough included the 20 adjectives most
highly correlated with each scale (10 positive
correlations for high scorers and 10 negative
ones for low scorers). In the present study, it
was felt that some selection from among the ad-
jectives was preterable to including all 20
descriptions for each scale.
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Self Acceptance
Femininity
Capacity for
Status
Flexibility
Achievement via
Conformance
Dominance
Intellectual
Efficiency

Sense of Well-
Being

self confident,
outgoing

feminine,
sensitive

restless,
touchy

easygoing,
spontaneous

considerate,
reasonable

self confident,
confident,
reasonable

impulsive,rest
less,blustery

submissive,tense,
withdrawn

masculine,strong
discreet,indepen~
dent
hard-headed,stern
distrustful,rude,
shallow

suggestible,sub~
missive

awkward, cold,
queer

conservative,in-
hibited

Psychological- |outgoing,talk-{aloof,unfriendly
Mindedness ative,sociable| evasive,reserved,
wary
Achievement via |[informal, cautious,cool
Independence |pleasant
TABLE 5

Multiple Correlation Analysis
of Roommate Variable

Personality Scale Alone Roommate
Flexibility Low High
Self Control High Low
Tolerance Low High
Achievement via High Low
Independence
Psychological- High Low
Mindedness
Machiavellian 5 High Low
Sociability Low High
Dominance Low High
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Inasmuch as a Subject's living arrangement was
found to correlate significantly with his
approach distance, it was felt that a multiple
correlation analysis of the roommate variable
would be of interest. Table 5 contains only
the direction of the results obtained from this
analysis and, therefore, is presented as des-
criptive rather than predictive of whether one
lives alone or with others (20).

Discussion

Before discussing the implications of the results
of this study there are a number of limitations
that must be considered. First, the results
apply only to male caucasian students who
happened to be walking alone near a university
library and bookstore. Second, they apply only
to aspecific incident of being asked to perform
the somewhat unusual task of walking up tc an
assistant poll-taker. The generality of these
results is, therefore, felt to be somewhat
limited until different variations of subjects,
tasks and locations can be explored.

The results show that a relationship exists
between an individual's living arrangements in
regards to living alone or with a roommate and
the distance he maintains while first approa-
ching a stranger. This relationship could poss-
ibly be explained by considering an individual
who 1lives by himself as a social isolate who
has shown by his snlitary habitancy a desire to
maintain agood deal of distance between himself
and others. The reciprocal relationship, of
course, may be just as tenable, where an indi-
vidual who 1ives with others has indicated at
least to some extent, that he has no aversion
to being close to other people. This is in line
with Plant's(2l) findings. He suggests, through
his analysis of the psychological effects of
crowding, that living under crowded conditions
leads to a preference for being with people.
His conclusions, of course, do not directly
relate to individual distances but it would not
seem too far off to assume that those who prefer
being with other people will display smaller
individual distances than those who prefer to
be alone. Further investigation in this area
might prove to be quite rewarding. It might
also be interesting to look into the subjects’
history of living conditions rather than Just
their present living arrangement and perhaps
find some measure of crowding and degree of
socializing.

As for the apparent relation between personal
space and the perceived political aspects of
one’s peer group, the following is offered as a
possible explanation. Intuitively, it would
seem that the way one perceives one's peers
would, to a large degree, determine how one
reacts towards them, and inadvertently, towards
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others in general. Going one step further, if
one of the connotations of the term "conserva-
tive" is considered as being a person who is
reserved or "stand-offish", and this is how
one's friends are perceived, the connection
should be self-apparent.

The expectation that it would make a difference
if a person knew his 'space" was to be measured
was confirmed, judging from the significant
difference between the first and second approach
distances. Thus, it would sgeem that not only
must the '"method of assessment” be considered
before discussing the results of spatial
measurements(12), one must also discern whether
or not the subjects were aware that their space
was being measured. As Hall suggests, "We treat
space somewhat like sex. It 1s there but we
don't talk about it." Possibly, when we stop to
analyze our "spatial" motives the system breaks
down, just as speech seems unnatural when we
stop to analyze the words we are using. If the
interpretation offered for this finding 1is
correct, it would certainly call for a re-
evaluation of those studies where the subject
was likely to know that the experimenter was
concerned with spatial measurements (12, 15).
Undoubtedly, there are other factors which may
also have contributed to the difference between
the two measurements. For example, the subject's
familiarity with the target person changed
somewhat from one measurement to the next, as
did the precise location for each measurement.
It may be said that the demand characteristics
also changed; for the first approach the sub-
Ject was told rather vaguely that he would have
to answer gome questions, while for the second
approach he was told distinctly thaths conver-
sational distance was to be measured. There are
a number of possible reasons why this could
make a difference, one of which may be related
to the perceived intimacy of the situation. In
this light, the results could be seen as a con-
firmation of Argyle and Dean's "equilibrium"
hypothesis (22). Briefly, they state that an
equilibrium of intimacy is established early in
a situation and is determined by a number of
factors, such as: reason for the interaction,
degree of smiling and eye contact, interpersonal
distance, etc. 1If one of these factors change
during the interaction,one or more of the other
aspects of intimacy must change in the opposite
direction in order to maintain the same degree
of intimacy. 1Inasmuch as the subjects in the
present experiment expected to be asked several
questions of an unknown nature when they first
approached the target person, the possibility
existed for a fairly high degree of verbal in-
timacy in the situation. The demand character-
istics of the second approach, however, did not
include this expected degree of verbal intimacy,
so the other factors would change towards a
greater degree of intimacy to maintain the equi-
librium that had already been established. This
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could help to explain why many of the subjects
moved closer for the second measurement. Another
possible reason for the difference between the
two approach measures might be related to per-
sonality differences. Analysis revealed that
subjects who scored below the mean (64th percen-
tile) on the Flexibility scale of the CPI moved
significantly closer (2% level [23]) on the
second approach, whereas those who scored above
the mean maintained about the same distance.
Assuming that the scale does measure the "flex-
ibility"” of an individual, a possible explana-
tion would be that low flexibility people, when
they were first asked to participate, were more
disturbed about being interrupted while going
about their business than high flexibility
people, and thus would probably stand further
away to limit the intimacy of the situation. If
this annoyance had dissipated somewhat by the
second approach, then people of both high and
low flexibility would maintain about the same
distance for this measurement, which they did.
At present it cannot be decided which, if any,
of the foregoing explanations is the more veri-
dical in accounting for the difference between
the two measures. Further research dealing with
the explanations set forth would hopefully be
more decisive.

In relation to the aforementioned problem,there
is one other issue that should be more closely
analyzed when discussing 'significant" differ-
ences in spatial measurements; the individual
inaccuracy of establishing interaction distance.
In other words,how accurately can an individual
perceive the desired distance he wishes to
maintain in an encounter. As with other psycho-
physical judgments (estimating the length of a
line, etc.), there will undoubtedly be a certain
degree of inaccuracy depending upon the situ-
ation. This inaccuracy is included under the
heading of "error variance", which is simply
all the uncontrolled sources of variance which
influence the observation being made. The
question then, is how much error variance is
being contributed to the measurement by the
variability in establishing a desired distance.
A possible answer may be found in the results
from Horowitz et al. (15) which are strikingly
—-similar to those of the present study and dis-
play the same type of variability. He had ten
male subjects approach a person until they just
began to feel uncomfortable about closeness. In
the first experiment, he found a mean of 22
inches (chest to chest) with a male target
person and a mean of 24 inches, using the same
subjects and target person, for the second
experiment. The frontal approach to a female
Target Person similarly increased from 17 inches
to 20 inches, but as far as could be detected
from the report, there was no discernable diff-
erence between the instructions given for the
front to front approach in the two experiments.
It seems much clearer in the experiment by
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Horowitz that the variation of the means may be
due to the ill-defined limits of personal space.
The issue at hand then, 1is whether the "expan-
ding and contracting fields" postulated by Hall
are accurately displayed by the individual to
meet the needs of even subtle changes ina given
situation, or whether in any given situation
these fields have acertain degree of tolerance.
Undoubtedly, both possibilities are true to a
certain extent. However, the actual relationship
between the variability of an individual's
personal space in a situation more or less held
constant on the one hand, and the variability
due to specific changes in the situation on the
other hand, cannot be described without further
experimentation.

Although not very extensive, the findings from
the correlation analysis of the personality
scores were at least explainable. The descrip-
tion given by Gough (18) of the Sociability
scale is quite similar to the explanation
offered earlier for the correlation between the
roommate variable and Distance 1. He says
"Higher scoreson the scale identify individuals
of outgoing, participative temperament who seek
out and enjoy social encounter. Low scores
identify individuals who avoid involvement and
who tend to fear or dislike social visibility."
What we find then is that Subjects who score
high on Sociability tended to stand closer on
Distance 2 than low scorers on the scale, as
would be expected from Gough's description.

Even more interesting than this is the descrip-
tion given for the Self-Acceptance scale (which
correlates negatively with both Distance 1 and
Distance 2). Gough says that '"The goal...was to
identify individuals who would manifest a com-
fortable and irmperturbable sense of personal
worth, and who - ould be seen as secure and sure
of themselves whether active or inactive in
social behavior [p.63]." From later research,
Gough reports another facet of the scale: '"The
new element 1is one of ego-centrism--with high
scorers being viewed as demanding, egotistical,
opportunistic, and bossy (with clear manifesta-
tions of narcissism and indifference to others
[p.63]..." He reports that a possible advantage
of the high scorer on Self-Acceptance would be
the ability to withstand stress, which was
indeed the case in an experiment conducted by
Lazarus, et al. (24). Of particular interest
here are the two studies reported earlier rela-
ting stress with a need for greater personal
space (Leipold [1l], Dosey and Meisels [12]).

It wculd appear that the personality tests in
general were rather insensitive to individual
differences in the spatial measurements. This
should, perhaps, be expected inasmuch as perso-
nal space dces not bear a one-to-one relation-
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ship with any of the scales of the personality}
tests. The multiple correlation analysis may be
seen as a possible remedy to this situation, but
by using such a combination of scales,an inter-
pretation of the results becomes quite complex.
The adjective analysis provided by Gough can
certainly help in dispelling this complexity.
For example, analysis of the adjectives used to
describe a person who stands near (Table 4)
would certainly seem to indicate an extroverted
nature, while the adjectives used for an indi-
vidual who stands far indicate more of an
introverted nature. This is the same relation-
ship that both Williams (10) and Leipold (11)
found between introversion/extroversion and
conversational distance. Although this would
appear to be a general finding, the predictive
validity of the equation for personal space
must await confirmation by cross-validation. It
would be unwarrented, of course, to assume that
the equation could serve as an overall predic-
tor of personal space, for undoubtedly, differ-
ent situations would yield diffcrent results.
That this proposition is true and the extent to
which situations must differ before the results
are significantly changed, must be proven by
further experimentation.

The multiple correlation analysis of the room-
mate variable, as shown in Table 5, can be seen
as providing further evidence for the socjal
isolate hypothesis, This hypothesis was offered
earlier as an explanation for the finding that
subjects who lived alone stood further from the
target person than did subjects who lived with
others. According to the correlation analysis,
these latter subjects scored high onFlexibility
Tolerance, Sociability, and Dominance; all of
which can be seen as measures of interpersonal
adequacy (Dominance 1is not related to "domin-
eering', according to Gough. The scale could
perhaps better be labeled Leadership to avoid
this ambiguity). Individuals who 1lived alone
scored high on Self-Control, Achievement via
Independence, Psychological-Mindedness, and the
Machiavellian scale. The first two scales would
certainly seem to attest to the self-reliance
of these subjects, as would be expected for
individuals who live alone.Persons scoring high
on Psychological-Mindedness can usually be des-
cribed as being somewhat antisocial, according
to Gough, and as was explained earlier, *the
Machiavellian scale 1is a measurement of one's
desire to control and manipulate others. Intui-
tively, it would seem that the descriptions
offered by the regression analysis would, in
many ways, fit the type of person one would
expect to find living alone or with others. In
this 1light the description of the roommate
variable could be taken as an indication of the
validity of the multiple correlation analysis,
but we should not place too much reliance on
intuition.
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Perhaps a word should be said about the limita-
tions of multiple correlation and regression
analysis. To begin with, the analysis may capi-
talize on error variance, thus making weak
relationships appear stronger. The results of
any such analysis should, therefore, be consi-
dered tentative until further testing can esta-
blish the reliability of the regression equation
A second limitation, which was confronted
earlier, is that the resultant equation can be
quite difficult to interpret. This is due not
only the number of variables in the equation,
but also to the fact that each variable {is
usually assigned a different weight and there-
fore contributes a different amount to the
equation than the other variables. One way to
interpret the equation is to proceed as Gough
did and obtain adjectival descriptions of sub-
jects who have taken the CPI. These subjects
can then be given scores on the regression
equation being tested by applying it to their
responses on the CPI, Then, by correlating
these scores and the adjectival descriptions, a
list of adjectives describing both high and low
scorers on the equation can be obtained. An
alternative method would be to select from
among the list of adjectives supplied by Gough
that correlate with each scale, as was done in
the present study. Undoubtedly, the first method
is preferable, but not always possible. A third
alternative would be to prepare a table of the
results, as was done in Table 5,indicating only
the direction of the weighting each variable
received in the regression equation.This method
is attractively simple, yet still not as prefer-
able as the first method. Understandably, the
multiple correlation and regression analysis
can be nomore valid than are the variables used
in the equation. As was mentioned earlier (3),
there is some doubt whether tests such as the
CPI are valid measures of personality differen-
ces. This doubt would caution against full ac-
ceptance of the findings related to the per-
sonality tests in this study without cross-
validating the recrults with some other method
of assessment. In other words, the finding that
a significant number of individuals who dis-
played similar interaction distances in their
approach to a stranger also responded similarly
on the Self-Acceptance scale may or may not be
related to how self-accepting these people are.
Measurement on some criterion other than self-
description to assess the self-acceptance of
these individuals (if such a thing does really
exist) would certainly clarify the issue.

In conclusion, it 4{ig felt that more emphasis
should be placed on defining the situational
determinants of behaviors such as interaction
distance as well as on clarifying the interplay
between the environment and invidual differ-
ences. It has beccme fairly evident that, just
as the environment is affected by man's crea-
tions, s0 is man affected by the environment he
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has created (5, 25). 1If science is in any way
to chart our destiny through this mutual man/
environment relationship, it would seem impera-
tive that there be a thorough understanding of
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Hall (2) and Sommer (3) have suggested that the major
detemminer of personal space is the distance between
people (the Interpersonal Distance or IPD).

Although there has been considerable speculation on
the interaction between IPD and human behavior, there
have been few successful attempts at developing objec —
tive measures of the effect. Most researchers have
relied on techniques, such as self-report, which depend
on the subject’s conscious evaluation of his emotional
state (4). Thus, Willioms asked subjects to tell him
when he had moved too closs to them. In this case, the
criterion for interaction was part of the subjective
experience of the subjects and thus may have been
biased by their perception of the task and the expected
outcome.

Other investigators have carefully avoided self-report
but their techniques are open to similar criticisms.
Leipole (5) gave subjects stressful, neutral, and sup-
portive information. He then asked them to enter another
room and talk with another experimenter about the
information. His measure of stress was the distance

the subject placed his chair fr- m the experimenter.
Although this measure may have accruately reflected the
mental state of the subject, it could have been biased
through the conscious control of the subject. Similar
criticisms may apply to the research reported by

Sommer (6) and Horowitz et al (7).

Several studies have also confounded the subjective
criteria of the experimenter with those of the subject.
Hall (8) used shifts in the perceived loudness of a
person's voice as a criterion for defining spatial zones.
In this case the experimenter determined when there was
a quantum jump in the voice level. Birdwhistell (9)
varied the I[PD and took motion pictures of eye move-
ments and hand tremors made by his subjects. Although
the techniques were potentially more objective than
those mentioned above, the pictures were interpreted
by the experimenter in a qualitative way which may
have contributed a biasing effect.
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Toward More Objective Methods

There is considerable evidence that the Galvanic Skin
Response (GSR) can be used effectively to measure
emotional responses. It has been shown to be a reliable
measure of anxiety (I0), sadness and mirth(11), general
arousal level(12), emotional activity (13), and stress(14).
In a study of IPD,McBride, King, and James (15)

* measured the GSR of subjects seated 1,3, and 9 feet
from the experimenter. Although their results were
not uniformly significant, they suggest that the GSR
may reflect emotional changes as a function of IPD.

Several of the experiments reported above were based
on the assumption that emotional responses to reduced
IPD would be reflected in the general behavior of the
subject. Although they used methods which might be
biased by the subject's conscious control, this bias may
be reduced by reinforcing the subject for avoiding the
consequences of lowered IPD. One general class of
such activities is information reduction tasks (16), in
which the subject must perform some operation on the
information given him. If the subject is given a good
reason for not making errors (e.g. money, praise, or
extra credit in his course), then there is a greater like-
lihood that the pattern of errors will reflect cognitive
changes directly related to IPD and not simply bias of
the form described above.

From the set of possible tasks which fit this description,

we selected what Posner has called a four-bit reduction
mode to a two-bit classification. This simple means that
each subject heard two classesof random numbers which fell
between 1 and 64. His task was to correctly classify

them as either high and odd (odd numbers greater than |
32) or low and even (even numbers less than or equal to
32). We predicted that error rate should vary inversely
with the IPD. A more detailed explanation of this

class of tasks may be found in Posner’s (17) paper.

Finally, we used the semantic differential to provide
some idea of the validity of this instrument for eval-
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vating the effects of IPD on behavior . Self-report
techniques are, of course, much easier to work with
than more objective tasks. If it can be shown that the
semantic differential provides similar information, this
would add credance to the research findings presented
by previous researchers and considerably simplify the
task of collecting further data. Thus, the research re-
ported below was designed to show that objective tech-
niques can be developed to measure the effects of IPD
on behavior, and to explore the validity of at least
one self-report technique. Specifically, we hypothe-
sized that GSR would vary directly with the IPD, and
that errors in the information reduction task would

vary inversely with the IPD. We also expected that the
information collected with the semantic differential
would be similar but not identical to the information
obtained with the two objective measures.

Method

Subjects

The subjects were thirteen male and seven female
students taking a course in intraductory psychology
at Colgate University .

Setting

The experiment was conducted in a long, narrow

room (33x12x9 ft.). Experimenter 1 operated the
polygraph which was to the right and behind the
subject. Experimenter 2 scored the information-
reduction error data and was seated in front of
Experimenter 1, and in the extreme right portion of

the subject's peripheral visual field. Experimenter 3
sat directly in front of the subject at the IPD designated
for the condition.

ratus .
OGSR . The GSR was measured continually with a

standard GSR electrode connection to a DMP~4A poly-
graph made by the E. and M. Instrument Company.
The zinc alloy electrodes were attached to the right
wrist and forefinger of the subject.

Information Reduction. The stimuli were 494 ran-
domly-selected numbers between 1 and 64. They were
presented on tape through headphones (Koss SP3) using
a Craig Mode| 212 tape recorder. A constant back=
ground of low-level white noise was maintained through
out the experiment.
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Self-Report. The semantic differential consisted
of five pairs of adjectives, each defining the endpoint
on a seven-alternative scale. The adjective pairs were
nsecure-scared," "calm-nervous," "relaxed-stressed, "
“involved-detached," and "steady-jumpy." The form
of the scale and the method of presentation are described
by Osgood et al. (18)

Design and Procedure

The major independent variables were the rate at which
the numbers were presented and the IPD. Each subject
processed nine experimental tapes. A tape consisted

of six groups of 16 randomly-selzcted numbers. Each
group of numbers was paired randomly with one of

six IPDs (1,2,4,8,16, or 32 ft.). Thus, each tape
contained one group of 16 numbers at each of the six
IPDs. The tapes were presented at each of three dif-
ferent rates: One number every three seconds, every
two seconds, and every one second (designated the
1/3,1/2, and 1/1 conditions respectively). Thus, each
subject processed 48 numbers at each rate at each IPD
during the experiment.

The experiment was divided into two sessions,

separated by at least one week. At the beginning of

the first session, the subject was told that he was to do
a number-categorization task while staring straight
ahead at Experimenter 3 who would be studying his eye
movements. The instructions suggested that the various
other components of the task (e.g. the GSR and
semantic differential) were related to the categorization
task and his eye movements, although this was not stated
explicitly. The instructions for the semantic differential
were the same os those reported by Osgood et al. (19).
The subject was also informed that if he had the fewest
errors of all the subjects, he would win $5 and that
subjects "who did well" would get extra credit in their
psychology course. No precise definition of 'oing well"
was given, although the instructions implied it meant
being cooperative and not making errors.

After receiving the instructions, the subject processed
the practice tape which consisted of ten numbers
presented at the 1/3 rate with an IPD of 4 feet. If he
had no questions, the three 1/3 experimental tapes
were presented. There were 30 seconds between each
group of numbers during which the subject completed
the semontic differential, and approximately two
minutes between each tape.

The second session consisted of a recapitulation of the
instructions, followed by the practice tape, and then
the remaining six experimental tapes. The three 1/2
tapes were always presented first and the three 1/1
tapes last. The subject and Experimenter 3 were alwoys
of the some sex. The left or right position of each
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Table 1. F-Ratios from the Treatment by Treatment by
Subjects Analyses of Variance

Inter-
Source Rate action

’ Error Rate . 64,94xx% 5 G5as
/ GSR . 13.59***  2.88***
g Semontic Differential
. Involved-Detached . 0.98 0.85
Secure-Scared . 2.26 2.98*
/ Relaxed-Stressed . 4.62¢  1.47

/

Calm-Nervous . 3.16 2.40*
Steady=-Jumpy . 5.02* 1.53

MEAN ERROR RATE

-

* Probability |ess than .05
**Probability less than .01

o

J ***Probability less than .001

*’
O.l_-_-.--__". ".'f'
Sug, ¢" .
o pmimantees * evinsand $ S \.
] 1
2

IPD

Figure |. Mean error-rates from the information=--
reduction task as a function of the IPD and
the rate of presentation. The |PDs are
plotted according th the transformation:
x'= logy x.

adjective defining o scale and the serial order of each
scale were counterbalanced across the experiment
for each subject.

Table 2. Results of Duncon's Multiple Range Test*

Rate Significaont Differences

Results 1/3 1-8ft.  1-16ft.  1-32ft.
1/2 2-8ft.  2-16ft.

Information Reduction
1/1 ~4ft.  2-16ft. 2-32ft.
Figure 1 represents the mean error-rate from the / 2-4f. 2-16ft. 2-326

information-reduction task, plotted against the six

IPDs and the three presentation rates. There is a strong
trend toward fewer errors with increases in the IPD for
the 1/1 rate, but no apparent trend in either of the other
two rate conditions. The results of a Treatment by
Treatment by Subjects analysis of varionce are shown

in Tabie 1 (20). The effects of rate, IPD, and the
interaction teni are all significant, thus confirming

the above obszrvations.

* Entries represent pairs of IPDs for which the
average GSRs are significantly different beyond
the .05 level. The table does not show signifi-
cant differences between different rates.
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Figure 2. Mean GSR

GSR

The GSR measure for a particular trial was the average
of ten measurements distributed evenly over a group of
16 trials. Since the time interval was different for each
presentation rate, the ten measurements were separated
by 25mm.,15mm., and 8mm. in the 1/3, 1/2, and

1/1 conditions respectively.

Figure 2 represents the averoge GSR scores plotted in
the same manner as were the data in Figure 1. There
are generally downward trends in both the 1/3 and 1/1
conditions and a slight trend upward in the 1/2 con-
dition. A Treatment by Treatment by Subjects analysis
of variance (Table 1) indicates that the presentation
rate and the interaction term are significant, but that
the main effect of the IPD variable is not. The results
of a Duncan Multiple Range Test (21) which are

shown in Table 2, indicate that IPD is generally a
significant factor within each of the presentation rates,
although all pairwise comparisons are not significant.
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Table 3. Correlation-Coefficients and Frequencies
of Significant Correlations among the Seven
Dependent Variables

1 2 3 4 5 6 7
1. 78* .78 .84 .16 -.02 .10
2. 18(17)*** J5 77 .11 =02 .15
3. 18(18)  18(16) 75 .1 =03 .07
4. 18(18)  18(16) 18(18) .10 -.03 .12
5. 3(0) 1(1) 0(0) 10) .23 .04
6. 0(0) 0(0) 01(0) 20) 5(2) .08
7. 1{0) 1(0) 1(0) 200) 0(0) 2(0)

* 1=Error Rate, 2=GSR, 3=Detached=Involved,
4=Secure-Scared, 5=Relaxed-Stressed, 6=Calm-
Nervous, 7=5Steady=Jumpy

** Average of 18r's

*** The number outside the parentheses is the number
of r's averaged together which were significant
beyond the .05 level. The number of r's signifi~
cant beyond the .01 level is shown within the
parentheses.

Self-Report
Figures 5-7 show the averoge results from the

semantic differential and Table 1 shows the results of
the analyses of variance performed on the data for
each scale. These results may be summarized as follows:

. Detached-involved. There is a trend toward
greater detachment in the 1/2 condition as the IPD
increases, but the trend is not significant.

2. Secure-5cared There is a trend towards
greater security in all conditions as the IPD increases.
This trend is strongest in the 1/3 condition.

3. Relaxed-Stressed. There is a significant trend
towards relaxation as IPD increases. This trend is
strongest in the 1/3 condition.

4. Calm-Nervous. There is a significant trend
towards greater calmness with increased IPD. It is
strongest in the 1/3 condition.
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Figure 3. Mean Semantic Differential Ratings:
Detached-Involved

5. Steady-Jumpy. Again there is a trend towards
greater steadiness in the 1/3 condition with in-reased
IPD, but this trend is not significant.

Comparisons Among the Dependent Variables

The data from the seven dependent variables were
~ompared using Pearson Product-Moment Correlation
Coefficients (r's). Since there are six |PDs and three
information rates, there are 18 data points to be com-
pared for each of the seven dependent variables.

The upper triangular 1-atrix in Table 3 represents the
mean r's computed by averaging the 18 r's from the
original data. The number of significant r's among
each set of 18 r's are shown in the lower triangular
matrix. The number outside the parentheses indicates
th2 number of r's which are significant beyond the

.05 level. The numbere within tie parentheses indicate
those significant beyond the .01 level.

There are three sets of d2pendent variables, Four of
the five semantic differential scales have highly sig-
nificant intercorrelations. All 108 of the r's between
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Figu.e 4. Mean Semantic Differential Ratings:
Secure~Scared

the scales labeled secure~scared , relaxed-stressed,
calm=nervous, and steady-jumpy are significant
beyond the .05 level and 103 are significant beyond
the .01 level. The average r among them is .78. In
contrast, only 12 of the 216 r's between these four scales
and the other three dependent variables are significant
beyond the .05 level and only cne is significant at the
.0l level. The mean r for these comparisons is .09.
Thus the first four semantic difterential scales appear
to form a sirgle cluster and thus to measure the same
things.

The second set includes the detached-involved scale
and the C3R. Although the average r between these
two variables shown in Table 3 is only .23, five of

the 18 r's upon which it is based are significant beyond
the .05 level and two are significant beyond the .01
level. The mean r is ,08 with the other 5 dependent
variables. It seems reasonable to conclude that the
detached-involved scale and the GSR contain some
information in common which is not contained in the
other five variables.
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Finally, the error rate carrelates with very little

else. Seven of the 108 r's between it ond the other six
dependent variables ore significont beyond ! ¢ .05
level ond nane is significant beyond the .01 level.
The mean r is .09.

Discussion

The first purpose of the experiment was to explare

twa relotively objective measures of the effects of

IPD on behavior. The error rate in the infarmation
reduction tosk indicates thot it daes contoin informa=
tion obout the effects of the IPD, but thot mast of the
infarmotion is in the 1/1 candition. The dato suggest
that there is o relatively high threshald which must be
exceeded befare the effect of the IPD will be reflected
in the error rote. Coreful thaught shauld therefore be
given ta the difficulty of the task befare error rate is
used os o measure of the influence of IPD on behovior.
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Colm=~Nervaus

The results from the GSR measure are olso encour=
aging. Both the 1/1 and the 1/3 rates shaw lowered
resistonce os the 1PD is decreased. This suggests thot
the GSR may be mare sensitive thon error rate ta
small changes in the ematianal state of the subjects.
For th:s reasan it would seem best ta use GSR in situo-
tions where only one of the two measures can be
employed.

The secand purpose for the experiment was ta evoal-
vote the substitutability of the semontic differentiol
for the two mare cumbersame measures which are less
aopen to bioses of on extroneous sart . in generol the
dota indicate that there is some averlep in the infor-
motion cantained in the three methods, but thot they
are not equivalent ta each other. With the exception
of the involved-detached scale, the semantic dif-
ferential wos mast effective in shawing the effects
of IPD on the subject when the task wos eoasy. The
GSR meosure wos mast effective ot *'.» easiest ond
the mast difficult tasks, ond the erro. rote meosure
was most effective at the most difficult tosk.Although
these dato ore nat canclusive, they da suggest thot
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Steady-Jumpy

each methad tops o different component of the subject's
reaction to encrauchment an his persanal space.

This hypothesis is alsa supported by the results of the
carrelation anolysis presented in detail obove. The
very low correlotion between the three sets of
dependent variobles, ond the reasonably high corre-
lotians within each set, indicate thot oll three meo-
sures of emational reaction ore necessary to odequote-
ly describe the subject's responses ta voriatians in IPD.
We therefore suggest that future research an personal
space include oll three sets of variables in order ta
pravide on adequate profile of the subjact’s emational
stote.

2-2-7

Nates

(1) Address: Deportment of Psychology, Colgate
University, Homilton, N.Y.13346. The
preporation of this paper wos supported in pait
by gronts ta the second outhor from the Calgate
Research Council. Requests for reprints may be
sent ta either outhor ot the abave address .

(2)Holl, E.T. The hidden dimension. New Yark:
Doubleday, 1966

(3) Sommer, R. Personal Space. New Jersey: Prentice
Hall, 1969.

(4)Williams, J.L. Personal space ond its relation
ta extraversian=intraversion . Reported in R.Sommer,
Persona! Spoce . New Jersey: Prentice Holl, 1969.

(5)Leipale, W.E. Psychalogical distance in o dyodic
interview. Reported in R. Sommer, Personol
Spoce . New Jersey: Prentice Holl, 1969

(6) Sommer, R. Op. cit.

(NHorawitz, M.J., Duff,D.F., ond Strottan,L.O.
Personal space ond the body buffer zane. In H.M.
Proshansky, W.H. Ittleson, ond L. G. Rivlin (Eds.)
Enviranmenial Psychalogy New York: Holt, 1970

(8)Hall E.T. Op.cit.

(9)Birdwhistell,R.L. Intraduction ta kinesis. Washing-
ton: Foreign Service Institute, 1952.

(10)Schiff,E., Dugon,C., ond Welch, L. The condi-
tiared PGR ond the EEG os indicators of onxiety.
Jrwrnol of Abnarmal ond Sacial Psychology, 1949,
44,549-552.

(11)Averill,J .R. Autanomic response patterns during
sadness and mirth. Dissertation Abstracts, 1947,27,
B-2153.

(12)Burdick, J.A. Arausal measurement in schizophre -
nics ond normals. Activitos Nervasa Superiop 1968
10, 369-372.

(13)van der Valk, J.M., and Groen, J. Electrical
resistance of the skin durirg induced emotional
stress. Psychonomic Medicine, 1950, 12, 303-314

Lindsley,D.B. Emation. in $.5.Stevens (Ed.)

Hondbaok of Experimental Psychology. New York:
Wiley, 1951.

ERIC

A FuiText provided by Eric -




(14) Baker,L .M., ond Taylor, W.M. The relationship
under stress between changes in skin temperature,
electrical skin resistance, and pulse rate.

Journal of Experimental Psychology, 1954,48,361~
366.

Kugelmass,S., et al. Experiméntal evaluation of
galvanic skin response and blood pressure change
indices during criminal interrogation.Journal

of Criminal Law, Criminology, and Police Science,
1958,59,632-635.

Darrow, C.W., and Henry,C.E. Psychophysiology
of stress. InThe National Research Council,
Committee on Undersea Warfare, Human Factors

in Undersea Warfare, 1949.

(15}McBride, G ., King,M.G., and Jomes,J . W. Social
proximity effects on galvanic skin response in
adult humans. The Journal of Psychology, 1965,
61,153-157.

(16) Posner,M.1. An informational approach to
thinking. Technical report, University of Michi-
gan, 1962.

(17)Posner, M.I. OE.cit.

(18)Csgood, C.E., Suci,G.J., and Tonnenboum,P.H.
The Measurement of Meaning . Urbana, Iltinois:
University of !llinois Press, 1957.

(19)Osgood, et al. Op.cit.

(20)Winer,B.J . Statistical principles in Experimental
Design. New York: McGraw-Hill,1962.

(21) Bruning, J.L., Kintz,B.L. (_:_omputotional
Handbook of Statistics, New York:Scot,
Foresman aond Co.,1968.




ERI

A

CONCEPTIONS OF SELF AS INDIVIDUAL ORIENTATIONS TO THE SPATIAL ENVIRONMENT

David A. Sandahl

Pennsylvania State University

Introduction

The conceptual context underlying this re-
search study can be introduced by reviewing the
positions advanced by some of the contributors
to last year's EDRA conference. Altman suggested
an ecological conception of man's interaction
with the enviromment (1). He notes that behawior
occurs at many levels, as well as in complemen-
tary, substitutable, coherent sets., Wicker notes
that, while individual behavior varies, most of
the time it appears tc be consonant or compat-
ible with the settings in which it occurs. The
measure of fit between behavior and setting 1s
referred to by Wicker as Behavior-environment
congruence (2). This concept leaves open the
question of what, or how, one ascertains the
appropriate standards and conditions of congru-
ence.,

Markman offers a possible answer in his argu-
ment that man’s interaction with the environment
1s in large measure dependent on his character-
istic mode of being in the world (3). This is
amplified by Craik who believes that individuals
seem to display enduring styles of relating to
the enviromment (4). The basis for such stable,
enduring, and coherent patterns of behavior is
suggested by DeLong in his discussion of the com-
plexity reduction functions of coding behavior
(5). His basic position is that the reductionof
environmental complexity through coding insures
a degree of stable predictability necessary for
an organism to successfully function in the en-
vironment.

Codes, as classification systems, are the
basic elements for dealing with the environment
and, hence, underly the configurations of atti-
tudes, values, beliefs, aad sentiments which
McKechnie labels "environmental dispositions”
(6). 1t is generally agreed that there is no
necessary connection between the nature of things
or ideas and the units we use to classify them
(7). Yet, codes, as systems of classification,
tend to be subject to conventional and regular
patterns of use., This is critical when we con-
sider the use of coding systems in interpersonal
communication (8). The essential point to be
made here is thst classification, orientation,
and responses to the environment exist within
the context of a social enviromment where mutu-
ally agreed upon and shared, conventionalized
ways of coding the environment are basic to the

communicative needs of individuals engaged in
social interaction.
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Another implication of the above concepts is
that an appropriate model of man-enviromment
interactions must recognize the interdependency
of individual differences as well as the sys-
temic, social regularities., That is, an indi-
vidual is not just a collection of psycho-social
attributes; rather, these attributes are con-
figured in particular, interdependent ways with
respect to each other as well as to the larger
socio-cultural milieu.

The above discussion suggests that a model of
man-enviromment relations should be able to
relate a person's attitude and belief configu-
rations to, and as the basis of, his interactions
with the spatial environment. In addition, we
would want to recpect the collective, social,
systemic character of those interactions with
the environment, Such a model could be seen as
deriving its form from the social milieu, and
having its existence in the environmental ori-
entations of the individual. Its focus would be
on those ways the individual was disposed to,
or related the enviromment to himself,

The research that follows pursues the above
formulation of man-environmeant relations. It
accepts as its basic position the following con-
cepts:

1.) Behavioral responses to the spatial en-
vironment must be a function of how the in-
dividual conceives the "meanings" of a given
enviromnmental display (9). (Or, theimportance
of the spatial environment for an individual
must be evaluated in terms of what is rele-
vant about a particular setting as he con-
ceives it.);

2,) How an individual conceives a given en-
viromment will be a function of:

a. prior experience with the given setting,
or some comparable environment,

b. the social context in which the particu-
lar setting is encountered,

c. the situational needs, objectives, ard re-
lations of the individual to the situation
as he understands them (10);

3.) Behavior and experience of the environ-
ment exist within the context of a patterned,
coherent, stable, and mutually shared social
system. It is due to these characteristics
of consistency that jndividuals are able to

interact with one another and have similar
interpretations of behavior and experience (11);
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4.) Human behavior occurs largely within the
built environment. Consequently, the distri-
bution of actually occurring environmental

&lements is finite, and the range of inter-

pretations of those elements 15 related to

that distribution.

The Study

pescraption-- The efforts of this study were
directed towards providing exploratory evidence
and confirmation of the relationship between
responses to the spatial environment and char-
acteristics of individual “frames of reference”
as indicated in descriptionsof self. It was
hypothesized that differences in expressed self-
concepts would be reflected in consistent varia-
tions in orientations to the spatial environment.

Setting and Methods--A questionnaire, adopted
from an earlier study (12), was administered to
nearly 200 students living in dorms at the
Pennsylvania State University campus. Respondents
were not specifically selected. Instead, seven
dorms were chosen for the study. There are four
major dorm complexes on the Penn State campus.
One female dorm and one male dorm were selected
arbitrarily from three complexes., The fourth
complex was all male and the seventh dorm
included in the study was located there. The
useable sample consisted of 165 subjects.

Questionnaires were all distributed in one
evening by a team of investigators. Each person
was given 28 questionnaires and instructed to
randomly knock on doors, giving out approximately
the same number of questionnaires on each floor
of the dorm. Hence, the sample was essentially
random, and was assumed toO be basically repre-
sentative of P.5.U. students living in dorms.

Identification of 1Self-Concept" Groupings--
Preliminary analysis consisted of .developing

coding categories for the open-ended questions,
and in analyzing responses to a self-concept
question so that contrasting personal frames of
reference could be compared in relation to
responses concerning various orientations to the
spatial enviromment. Specifically, the question
asked went as follows:

"Self is a word generally used to describe
those characteristics a person associates as
being descriptive of his own personality or
behavior. While this is a very complex con-
cept, we would like for you to use the space
below to describe yourself briefly."

Frequencies of various responses were noted
initially, and a classification scheme based on
Gordon's work was employed todevelop a prelimi-
nary grouping of responses (13). From this analy-
sis, four thematic dimensions of self that secemed
to be most common in the responses were derived.
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These four themes were then each slructured as
bi-polar concepts and each respondent's ‘self’
answer was Scored in terms of the four themes.
For each dimension, oOrI theme, the respondent
received a score of either one or two depending
on to v+ ch pole his response seemed to fall.
In cases where self responses were too abbrevi-
ated or ambiguous, the respondent was given a
score of three on all four dimensions even if
only one of the four dimensions was not ascer-
tainable. Nineteen respondents were SO rated.
Another 23 did not answer the self question and
were given scores of 0. The four dimensions of
classification were:

1.) Inner-directed versus Outer-directed -
assessed primarily by whether attributes-of
self were those measurable accordingto inter
nal criteria versus those more likely to require
some external social confirmation or approval
2.) Interpersonal confidence versus Inter-
personal anxiety - whether the social en-
vironment is typically approached freely and
openly versus approaches with apprehensive-
ness.

3.) Intergersonal style versus Personality
traits related to social interaction - descrip-
tions of the ways or manner of interacting
with others versus descriptions of the attri-
butes of self manifested in social interactim.
4,) High-esteem versus Low-esteem - (high
self-esteem could include negative comments
if they related to attainment of personal
standards and not directly related to social
standing or credibility.)

Including the O and 3 rated groups, 16 dif-
ferent combinationsof the four dimensions occurred
(i.e. 1111, 1211, 2211, etc.). From these, the
two extreme groups--those who received all
1-scores and those who received all 2-scores--
were selected for comparative analysis on the
spatial behavior and attitude questions. These
were chosen for a variety of reasons--it was
convenient, simpler, and the most direct way to
test the hypothesis. Since there was no way to
weight the four dimensions, any attempt to rank
the 16 groups would have been very spurious
(i.e. which is more like a respondent with al.
1's--one with 1112, or 1121, or 2111, etc.?).

Using the first dimension to distinguish the
two groups, we shall subsequently refer to them
as the Inner-directed group (I.D.) and the Quter -
directed group (0.D.).

Content of Self-Concegts--TherewerellreSpon-
dents in the I.D. group and 15 in the 0,D, group.
The self responses of both groups were found to
be classifiable according to a few categories
that were approximately equivalent in termS of
thematic content. There were clear, yet subtle,
differences between the two groups. Inner-direc-
ted respondents indicate a rather active orien-
tation to others which they qualify through




Statements of "independence". A more passive
social orientation is expressed by 0.D. respon-
dents (i.e. "easy to get along with"). They also
admit to constraints affecting their interactions
with others, and seem to try to explain or jus~-
tify them.

Personality descriptors of I.D. respondents
are also more assertive as compared to 0.D. com-
ments which occur less and are more typically
statements of socially valued attributes they
feel they possess. Outer-directed comments aout
role and social involvement seem to be more
ambivalent and conformist than the “positional
statements of I.D. respondents.

In general, 0.D. respondents seem to indicate
a fairly high sensitivity to how others respond
to them and are less inclined to make assertive
statements about themselves that might identify
them as being very different from other people.
In contrast,I.D. respondents are more assertive,
specific, and indicate a propensity to see them-
selves in contrast with others.

Analysis of Results

Overview~-Table 1 1ists the responses of the
questionnaire and the respective percentages of
the population and the two groups to those ques~
tions. The difference in percentage points be-
tween the two groups and the population is also
indicated.Figure 1 shows the percentage responses
for each group compared to the population's
response percentages which have all been set to
zero. Figure 1 clearly illustrates the tendency
for Inner- and Outer-directed respondents to use
and respond to the spatial environmenr in rather
different ways.

Figure 2 shows the actual response percentages
of the two groups and the population. The graph
appears to indicate that the response patterns
of the two groups follow, approximately, the
responses of the population, but shifted above
and below respectively, to the pattern of the
population's responses.

The implication of this result is that there
is some basic, or "average" pattern of concep-
tion, response, and interaction with regard to
features of the spatial environment. The upward
and downward shifts of the two groups, in turn,
suggests that the degree of variation inresponses
is an indicator of the range of environmental
responses due to differences in the character-
istic personal modes of orienting to the spatial
environment. Since the two groups were differ-
entiated solely on the basis of self-concept
responses, these orientations would appear to be
manifestations of the respondent's personal,
self-based frames of reference.

What the characrer of this apparent struc-
tural relationship between envirommental responses

may consist of has yet to be evaluated. However,
it does seem reasonable that such a structural
pattern might exist. It would be logical purely
for reasons of cognitive and behavioral effi-
ciency; but, the fact that the spatial environ-
ment is largely a "built" response to social
needs and that social behavior itself tends to
be highly patterned provides a basis for serious
consideration of the possibility of interdepen-
dent conceptual models and patterns of responses
to the spatial enviromment,

If we can tentatively accept the notion of an
interdependent environmental response pattern,
and of individual variations of these patterns
as a function of frame of reference, then a log-
ical next step wouldbe to regard those responses
which diverge significantly from the generally
observed pattern as indicators of environmental
responses where differences in self orientations
are most salient.

Analysis of Figure 2 showed that significant ly
divergent responses occurred mutually for both
groups on four questions. These four are dis-
cussed below:

1.) Response 1--In this question, the subjects
were asked to indicate any other rooms with their
dorm that cthey had 1lived in prior to their
present location. In the I.D. group, itwas fourd
that virctually all respondents who had lived in
other ruoms were not now living on the same floor
that those prior rooms were located on. By con-
trast, only 20% of 0.D. respondents were on a
different floor. In other words, they moved
laterally whereas I.D. respondents moved verti-
cally. This is quite logical. Peer group asso-
ciations tend to be most salient among those
living on the same flooxr, hence 0.D. respondents
are probably moving to enhance their position
within their group while I.p. students reflect
their greater independence by moving vertically
to more desired locations within the dorm.

2.) Response 4--Here subjects were asked why
they chose their room. Their responses provide
additional information with regard to the above.
Forty-one percent of the responses of I.D. gtu-
dents are non-positive reasons (negative or
neutral), but all of the 0.D. responses were
positive. Thus I.D. responsesare far more likely
to indicate reasons for moving out of their pre-~
vious rooms. This reinforces the idea that I.D.
students are asserting a degree of social inde-
pendence while 0.D. respondents are responding
spatially to existing social ties.

3.) Response 18--This question dealt with
changes in the dorms. Inner-directed students
tended to refer to changes that were social in
content while 0.D. students noted changes that
were non-social. At first one might expect the
opposite. However, if ome is Outer-directed, the
criterion of social stability is likely to be
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crucial. Therefore, they are more likely to
attend to those things in the enviromment which
maintain and reflect the reference group. Fur-
thermore, we should expect a fairly consistent
and positive conception of change, reflecting
the 0.D. student's group oriented frame of ref-
erence. This is confirmed in that all responses
were positive and 67% referred tochanges in dorm
policies. (In contrast, I.D. responses were 28.5%
negative and only 14% referred to dormitory regu-
lations while 57% referred to various changes
that were social in character.) It should also
be noted that the high proportion of 'dorm policy’
responses by the 0.D. students is consistent with
their orientation to external authority.

4.) Response 22--This question asked the
respondents to indicate what they considered
their personal turf or territory. Inner-directed
subjects tended not to give non-personal areas
as responses (only 27%) as did 0.D. subjects
(66%). The more general, non-personal responses
of 0.D. students are consistent with their peer-
group orientations. Responses of the I.D. stu-
dentg are primarily either areas within the dorm
or a denial of any sense of territory. The social
independence of I.D. students could well give
them a sense of not having any territorial con-
straints, or alternatively, that it is limited
to those areas residentially personally occupied.

With regard to the concept that high diver-
gence reflects factors more influenced by per-
sonal orientations than others, it can be observed
that all four of the above responses refer to
relationships to one's residence (i.e. dorm or
dorm room). They include its definition (22),
movement within it (1), reasons for selection
(4), and perceptions of change (18).

Analysis of Respongses--the responses were
grouped into four general areas concerning peo-
ple's interactions with the spatial enviromment.
They include; 1 ) distribution of social rela-
tions, 2.)use of the enviromment for social con-
tact, 3.) attitudes, and 4.) preferences con-
cerning the environment.

1.) Distribution of Social Relations--Inner-
directed respondents differed fran 0.D. subjects
in that they tended to have fewer close {riends
but more acquaintances at locations of varying
distance from their dorm rooms. They also tended
to have more friends at more distant locations
while 0.D. subjects indicated a fairly sharp drop
in the number of close friends and acquaintances
with increasing distance from their rooms. This
relationship was also indicated in I.D. responses
stating that most of the people they visited with
lived outside their dorm while the converse was
true of 0.D. students.

Though the levels, or intensity of social
interaction was the same for both groups, I.D.
students indicated that relatively more social
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contacts occurred in or near their dorm rooms
while 0.D. students indicated just the reverse.
That 9.D. students would tend to have a more
proximate distribution of friends and acquaint-
ances can be anticipated from their other-directed
peer group orientations. However, it is seemingly
curious that they should report having more
interactions with others in areas outside the
dorm than within.

Discussions of subsequent responses will pro-
vide some insight and qualifications on this
result. At this point, we can suggest that the
social independence of I.D. students would lead
them to be both more comfortable in interacting
with others, regardless of locationm, and more
likely to report more contacts in the dorm simply
due to proximity factors. In contrast, we might
hypothesize that 0.D. students might seek to
enhance status relationshipsby eliminating''home
turf" issues which could inhibit the willingness
of themselves and others to make contact.

2.) Use of the Environment--Responses con-
cerning what spaces on campus were used most by
the respondents, and to where they spent their
free time provide some confirmation of the above
hypothesis. Outer-directed respondents indicated
recreation areas most frequently as the public
spaces they used most, whereas I.D. students
noted spaces in the dorm complex (cafeterias,
lounges, game rooms, etc.). Both groupsmoted the
student union building second most frequently.
In addition, I.D. students gave proportionately
higher responses to all other public spaces on
campus with the exception of recreation areas
and the library.

Outer-directed students tended not to indi-
cate much useage of dorm areas. With respect to
where their free time was spent, however, 0.D.
subjects indicated that more was spent within the
dorm complex than outside of it. The reverse was
true of I.D. respondents.

The responses of both groups are consistent
with the hypothesis advanced above concerning
"home turf” issues. Inner-directed respondents
indicate useage of a wider variety of spaces, and
reflect that variety inthe spatial distribution
of "free time" activities as well. The 0.D.
respondents indicate a higher use of dorm areas
for free time activities, but do not say that the
dorm is a public space they use a great deal.
This may be related to their responses indicating
that more of their interactions with -thers occur
away from the dorm.

Two related conceptions of this relationship
can be advanced. First, it is possible that
socially "neutral® settingsare more significant
to 0.D. subjects in thc sensc that they are "used’
by them as important settings for social encoun-
ters. Secondly, perhaps dorms are included in
the 0.D. student's conception of the spatial
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"range" of relevant peer groups, and as such are
not considered as "public" spaces in the same
sense as areas outside the dorm. Hence, if these
concepts have validity, it would be possible for
0.D. students to spend large amounts of their
free time in the dorm while still conceiving
public areas outside the dorm as those one makes
high use of.

Where people first met their closest friends
can also provide some indication of how the envi-
ronment is used. The two most prevalent responses
of 0.D. students were that friendships were ini-
tiated in the dorm or through mutual friends,
thus reinforcing the importance of peer group
associations in their social relationships. To
the extent that the locus of the peer group spa-
tial boundaries coincide with the dorm areas,
there is a likelihood tha{ mutual friends exist
within the dorm (as evidenced in the earlier
finding that more close friends of (.D. students
live in the dorm). Inner-directed students indi-
cated the larger 'dorm complex" areas as well as
social ties existing prior to their arrival at
the university as the major sources of their close
friends. Again, this reflects both the wider
ranging spatial distribution of significant social
involvement and the relative independence from
dorm-based peer groups of I.D. students. It also
suggests a possible explanation as to why their
close friends are more widely distributed in
space.

3.) Attitudes Concerning Attributes of the

Environment--It was noted in the discussion ear-
lier that reasons for selection of one's dorm
room were all positive for 0.D. respondents
whereas I.D. responses included many non-positive
reasons. In addition, I.D. responses tended to
be social in content while 0.D. responses were
largely spatial (e.g. convcnience, location,
etc.) Of those 0.D. responses that were socially
oriented, 5 out of 6 referred to specific indi-
viduals. In other words, social reasons for room
selection among 0.D. students were oriented almost
entirely to rreferences for a specific person as
a roommate.

Asked whether they felt '"part of" the dorm or
whether it was "just a place to live', 0.D.
responients tended to say "part” while LD. respmn-
dents were split (457 said "part" versus 607 in
the 0.D. group). When one considers membership
in campus organizationsas apossible alternative
to dorm-based peer groups, the difference batween
the two groups is even more prouounced (80% of
0.D. students said either "part" or belonged
to some organization compared to 55% for I.D.
students).

In addition to feeling "part of" the dorm,
0.D. respondents tended to say that other dorm
residents were similar to themselves, and that
the dorm itself was "one of the best' on campus.
Inner-directed students saw less similarity with
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others in the dorm and rated the dorm as only
"average'. This is consistent with their propen-
sity to say that the dorm is "just a place to
live'. It should be noted that many of the I.D.
students are quite happy living in the dorms
which may explainwhy there were a number of them
who felt “part" of the dorm (even though they
rated it lower and say others as dissimilar--
thereby further confirming their relative inde-
pendence).

4.) Preferences Concerning the Spatial Envi-

ronment-~Inner-directed subjects indicated
spaces that they liked most on the campus which
appeared to be characterized by having activities
occurring within them that were public, social,
unstructured, and less commonly the types which
nearly all students come into contact with (un-
stereotyped areas). Quter-directed students also
tended to give social area responses,’ but the
areas mentioned were those more frequently used
by most all students (e.g. student union and
library), and they tended to be areas with struc-
tured activities.

With respect to areas preferred for meeting
with friends, I.D. students preferred each
other's rooms over other places whereas 0.D. stu-
dents tended to prefer .ther places. Forty per-
cent of the 0.D. respondents ranked their own
rooms last compared to only 9% of I.D. students.

If respondents said they preferred areas other
than each other's rooms to meet, theywere asked
to list those places. The character of the
places list was similar to those they had noted
as those they liked best. In addition, the areas
for 0.D. students tended ro be those where they
were ''doing something"--i.e. where there was
an ongoing activity.

Respondents were also asked what typeof resi-
dence they would prefer if they had a free choice.
Responses were similar for both groups in terms
of preferences for dormitory versus off-campus
housing. (Providing evidence that I.D. students
canbe satisfied with dorm livingeven though not
necessarily oriented to it socially.) Among
those indicating a preference for off-campus
housing, I.D. students indicatedthat they would
like 1 to 3 roommates while 0.D. students pre-
ferred 3 or 4. Thus, it would appear that not
only do 0.D. students prefer spaces where there
are ongoing, externally structured social activ-
ities, but they also prefer larger groupings.
This is consistent with their propensity to have
more friends in the dorm setting, and it may bear
some relation totheir basic social orientations
to peer groups. Inner-directed respondents, on
the other hand, indicate preferences for situ-
ations with less pre-structuring and more idi-
osyncratic in character--reflecting their
particular self-interests.

Expressions of what about the dorm environ-
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mentwas liked most and least by respondents also
provided indications of fundamental differences
in basic social orientations and conceptions of
the environment between the two groups. Similar
results were found in their conceptions of changes
that had occurred in the dorm while they had
lived there. Inner-directed respondents indi-
cated that interpersonal, social factors were
most important to them in both positive and nega-
tive values associated with the dorm as well as
in their conceptions of change. Outer-directed
respondents indicated non-social factors such as
spatial and policy attributes of dorm living as
important values and changes.

Thus, on one hand, we can see evidence that
C.D. students are socially integrated within the
dorm community, and on the other hand they do not
respond to or evaluate that setting in terms of
social variables. It has been noted previously
than an outer-directed reliance of self upon an
external social involvement with others would
encourage a high valuation upon perceptions of
stability and consistency of structure and rela-
tionships. This would also tend to explain why
gocial factors are not noted among evaluative
critical judgments related to the enviromment and
changes occurring within it. There seems to exist
a propensity to perceive and respond to the spa-
tial environment in ways related and conductive
to one's orientational frame of reference and
resultant social needs.

Outer-directed respondents, by orienting to
external reference group frames of reference,
obviate the need to formulate extensive models
of the social characteristics and needs of vari-
ous spatial settings. For them, the critical
factors seem to be more the relative positions
of the involved individuals that influence how
they respond to situations and spatial settings.
Inner-directed subjects appear to conceive vari-
ous settings as having certain characteristics
and respond to those settings and the people in
them according to those conceptions. Thus, the
results indicate that the individuals in the two
groups relate and respond to various settings in
different ways--possibly, even to the point of
having entirely different conceptions of them.

The last question to be considered asked rhe
respondents to indicate their conceptions of
their personal turf or territory. Inner-directed
respondents tended to indicate either « specific
dorm area, or to deny any sense of territorial
boundaries. Outer-directed students also gave a
substantial number of ''dorm" responses plus a
considerable number of rather general areas as
responses. Only one 0.D. respondent denied any
sense of territory, and two-thirds of O.D.
responses referred to areas that were general and
non-personal in character.

These results, again, suggest individual con-
ceptions of the spatial environment that are

congruent with, and supportive of, personal ori-
entations. Inner-directed students, as we might
expect, give rather personalized conceptions of
territory. It is not inconsistent for them to
deny having a sense of territory for, having a
basically social orientation and conception of
the environment, they are able to either reject
their present living situation as being areflec-
tion of their concepts of self, or they might
feel chat it is a meaningless statement since
they relate to all settings in terms of their
congruence with concepts of self.

Discussion

In one of the earlier collections of articles
focusing on man's relations with the physical
environment, Kates and Wohlwill take the position
that man-enviromment relations are greatly influ-
enced by cognitive factors (l4). In this study,
preliminary, yet substantive evidence has been
presented to support that view. The overall
pattern of the responses supports Altman's con-
ception of an ecological relationship, and
Craik's of 'enduring styles' of relating to the
enviromment (15). The results are also consis-
tent with the concepts of self- and cognitive-
consistency (cf. Lecky (16), and Turner (17).

Turner asserts that the basic values, goals,
and aspirations of an individual provide frame-
work for self-concepts which must then be edited
in social interactionso that attributes assigned
him by others do not diverge to an unworkable
extent from his own conceptions (18). In this
study, those responses whichwere most divergent
from the population's responses (see figure 2)
indirectly support Turner's argument in that
their maintenance wasnot likely to affect one's
relations with others. In addition, the ¢om-
monality of their spatial referent (i.e. where
one lived) supports the idea of consistent en-
vironmental dispositions suggested by both
Craik and McKechnie (19).

Turner also suggests that interaction may be
divided into identity- and task-directed orien-
tations. He believes that identity orientations
occur when individuals become concerned about
other's attitudestoward himself (20). At another
level, numerous studies have indicated the impor-
tance of one's residence to identity, or self-
image (21). In this context, the fact that atti-
tudes and behaviors related to residence should
be the most divergent between two groups iden-
tified through self-concept differenccs is quite
consistent.

The analysis of specific questions revealed
the presence of several types of consistency in
the responses tothe two groups. They included:

1.--Consistent differences in the responses

of two groups representing opposing concep-
tions of self;
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2.--consistent simlarities within each group
in their responses to a variety of environ-
mental issues; and

3.--consistencies between self-descriptions
and the ways the spatial environment was con-
strued, responded to, or manipulated.

Two studies on the influence of prior dispo-
sitions on behavior are of interest here. Cergen
reports a study in which one group of subjects
was led to believe cthat their involvement in a
two-person group would be a long-term. A second
group was told that it would be short-term. They
found that in the "long-term'" conditions sub-
Jects were significantly more self-revealing in
their interactions with their partners (22). In
Altman's studies with Navy personnel, he found
that individual orientations influenced the spa-
tial behaviors in dyadic groups (23), Incompati-
bilities on traits of need for dominance and
affiliation yielded very different patterns of
space useage from groups that were compatible.
In the two incompatible groups, territorial behav-
ior became quite pronounced.

In the Gergen study, expectations concerning
the social enviromment influenced the partici-
pant's subsequent orientations to their partners.
In Altman's study, characteristic orientations
to others influenced the patterns of space use.
Each study provides insights on the ways indi-
viduals act in the enviromment to support prior
dispositions concerning social relationships. In
the Altman study, subjects {ncompatible in terms
of dominance and those onaffiliation needs both
engaged in territorial behavior. However, for
the affiliation-incompatible groups this reflected
social withdrawal from each other, while in the
dominance situation it geemed to reflect a par-
tial resolution of conflicting attempts to exert
control by eachof the two actors over one another.
This occurrence of similar uses of space for very
different objectives is comparable to what was
found in the study reported here. Levelsof use,
preferences, and perceptions of the spatial en-
viromment that were similar for the two groups
were found to occur for very different reasons,
or to be conceivad in dissimilar ways.

One way of conceiving the differences observed
between the two groups may be, at the same time,
both an interpretation and a hypothesis., This
is to see the relation of the Inner-directed group
to the environment as tending to be manipulative,
and the relation of the Outer-directed group to
be facilitative. That is, I.D. respondents are
actively engaged in altering their contextural
environment to achieve social goals, while 0.D.
subjects tend to act more in response to social
relationships or objectives. Altman's study can
be interpreted in this way also. The territorial
responses of the 'affiliation-incompatible' group
can be seen as a response to social withdrawal,
whereas in the ‘'dominance incompatible' situ-
ation, establishment of territories might be

characterized as "taking possession” of cert.:n
areas.

The influence that orientational dispositions
have in mediating our experience of the spatial
environment is also indicated in this study. The
positions taken by Dubos, Condc., and McKechnie
that were noted in the introduction are supported
by the different, yet consistent responses of
the two groups to a wide variety of questions
concerning relations to the spatial environment.
The results reflect Kelly's belief that "man
creates his own ways of seeing (i.e, structuring)
the world in which he lives; the world does not
create them for him" (24).

This study was introduced by noting that it
was important to recognize both the individual
differences as well as the systemic regularities
of behavior in studying the character of man-
environment relaticens. By trying tc stress the
interrelated regularities of people's inter-
actions with the spatial environment, and at the
same time, the differences between individuals,
this study attempted to identify both individual
and social factors in man-enviromment inter-
actions.

This conceptual position is summed up by
Snygg and Coombs who have said:

"From the point of view of the behaver him-
self the causes of behavior are simple and
orderly. As he himself views it, all of his
own behavior is caused and reasonable. It is
quite true that he does not necessarily feel
this way about other's behavior.... He will
even, in retrospect, regard some of his own
past behavior as error,...but as he sees it
at the time of action, his own acts are deter-
mined, not by chance, repetition, or habit,
but by the situation in which he finds him-
self" (25).

Some twenty years later, Tiryakian adds:

"...intzraction with others occurs in situ-
ations that are psychologically defined by
the person. That is, the site is a physical
ocale of potentiality, but the situation is
an actualization of the locale as a result
of the meaning the person finds in it'" (26).
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USING PROXEMIC INDICATORS AND INSTRUMENTS TO ANALYZE CLASSROOM INTERACTION, CURRICULUM PLANNING,

AND CURRICULUM IMPLEMENTATION

Susan M. Kataoka

University of California, Los Angeles

A basic assumption of this paper is that class-
room interaction, curriculum planning, and
curriculun implementation are affected by the
physical environment. To be able to make
advancements in the study of the educational
process, I believe educators must be cognizant
of the many factors which come into play in
curriculum planning, as well as those factors
influencing che effectiveness cf instruction and
the quality of classroom inteca:tion.

Pursuing the notion that there are as many
different ways to view curriculum and instruction
as there are to analyze classroom interaction,

1 formulated a theoretical model of curriculum
based on an interpretation of E.T. Hail's theory
of proxemics. The assumption was made that an
interpretation of Hall's proxemic concepts about
spatial relations and interaction could be used
to describe curriculum planning, curriculum
implementation and classroom interaction. Using
this model, curriculum planning and implementation
were analyzed with regard to their structure

and, in particular, to see if the components of
each could be described as facilitating communi-
cation or inhibiting it. Classroom interaction
was interpreted to be a response to the imple-
mentation of the curriculum.

Statement of Purpose

This paper deals with the development, findirgs
and implications for research of two s.parate
modes of inquiry formulated in an attempt to
implement this curriculum model au. to further
understanding of how physical facto-s come into
play in the classroom. The two me s of inquiry
are a set o° proxemic indicators and two instru-
ments. The set of proxemic indicators, based

on an interpretation of E.T. Hall's writings on
proxemics, are intended to analyze verbal class-
room interaction for proxemic behavior. The two
instruments are used to describe the semi-fixed
components o. curriculum planning and implemen-
tation which control the general character of
transacticrn ard the handling of materials. The
sem1 -fixed feature components for curriculum
planning are objectives, learning opportunities,
standards and optimum behavior (teacher expec-
tations for classroom behavior) and teacher
preference for room arrangement. Components of
curriculum implementation include ~~rangement

of students, materials, and furniture.

Application of Proxemic Concepts

10 introduce how concepts of proxemic behavior
can be used to analyze the educational Process,
the following discussion will be an application
of the proxemic concepts of fixed-feature, semi-
fixed feature (sociopetal and sociofugal) and
informal spaces to curriculum and instiuction.
This will be done by defining the key terms in
the paper.

Fixed-Feature Curricular Elements are not
dealt with directly by the indicators and in-
struments except to acknowledge that it is the
framework in which curriculum and instruction-
take place and includes factors over which the
teacher has little control.

Semi~Fi.ed Curricular Elements are aspects of
curriculum and instruction which can be used to
control the general character of transactions
and the handling of materials. This includes
the teacher's unique handling of students, cur-
riculum planning and curriculum implementation.
The instruments were developed to analyze cur=-
riculum and implementation in terms of semi-
fixed elements, particularly in sociopetal or
sociofugal terms. Applications of these con-
cepts to curriculum are as follows.

Sociopetal Curriculum has an emphasis on
communication; use of smali groups, dialogue,
group problem-solving, paired learning; valuing
of information flow. An objective might be to
develop interpersonal skills; a learning oppor-
tunity could be a group problem-solving session.
A sociopetal setting would include movable
chairs placed in circles or tne use of small
tables.

Sociofugal Curriculum discourages interaction
and may emphasize control and discipline; objec-
tives and learning opportunities encourage the
student to work alone; learning materials are
not grouped to promote interaction; norms while
completing assignments may include such prohib-~
‘tions as no talking, no asking of peers for
help, and individual completion of assignments.
An objective might be to develop skills in
individual study. Learning opportunities proba-
bly would have a marked emphasis on control and
discipline with proscriptive norms about peer
interaction. A nociofugal physical space con-
sists of rows o desks or chairs; barriers
between students; wide spaces in the seating
arrangements or between speaker and listener.
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Informal space is concernea with classroom
interaction in proxemic terms. It is proposed
that classroom interaction is a response to
curriculum implementation, which is to say, the
arrangement of students, materials, and furni-
ture. Hall's scheme of four categories of
informal space used to describe the types of
aniform distances individuals maintain from each
other can also be used to describe some types of
interaction patterns found in instructional
settings:

Intimate: prohibited except under specified
conditions such as warm, nurturant preschool
teacher.

Personal: teacher-student conferences,
paired-learning, tutoring.

Social: group problem-solving, seminar, some
American public school classrooms.

Public: 1large lecture sessions.

To reiteratec, application of this curriculua
model cnd inquiry into systematic relationships
in classroom interaction, curriculum planning
and implementation pointed to this specific
problem:

(1) to formulate and evaluate proxemic indi-
cators to classify verbal proxemic behavior from
classroom interaction, and

(2) to construct two instruments to describe
the semi-fixed aspects of a curriculum (planning
and implementation) in sociopetal and sociofugal
terms.

Theoretical Background

The primary theoretical source for the develop-—
ment of the indicators and instruments were
writings by E.T. Hall anc H, Osmond, Proxemics
is the study of human perception, structuring,
and use of space (1). The anthropologica’. model
of space conceptualized by Hall deals with
proxemics or man's use of space., Hall (2) pro-
posed thit proxemics can be understood only in
terms of a multilevel analysis of its manifes-
tations and related determinants, The three
levels are infracultural, precultural, and micro-
cultural . The focus of the instruments and
indicators is the microcultural level. The
three aspects of proxemic manifestations at this
level are fixed-feature, semi-fixed feature and
informal.

Hall (3) discussed fixed-feature space as being
one of the basic ways of organizing the activities
of individuals and groups and includes material
manifestations and hidden internalized designs.
For our purposes, 1t is assumed to be the frame-
work of the behavior cbserved in semi-fixed fea-
ture and informal space situationms.

Semi-fixed elements enable man to increase or
decrease his rate of interaction with others and
to control the general character of his tramsac-
tions (4). Also included are how and where
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belongings are arranged and stored. Again, the
critical concern for this discussion is Hall's
assertion that the structuring of semi-fixed
elements can have a profound effect on behavior
and that this effect is measurable (3). The
indicators and instruments are primarily con-
cerned with sociofugal and sociopetal types of
semi~fixed feature spaces,

Osmond (5), a psychiatrist, believed that there
are some qualities of buildings which can be
called sociofugality and sociopetality. He
defined sociofugality as a design which prevents
or discourages the formation of stable human
relationships. His examples of sociofugal
structures include railroad stations, hotels,
and jails, to name a few, Sociopetality, on the
other hand, encourages, fosters and enforces

the development of stable interpersonal rela-
tionships sucn as are found in small face-to-
face groups. Osmond described the tepee and
igloo as being highly sociopetal.

Informal space includes the distances maintained
by individuals in encounters with others (3).
Hall stated to know man, one must know something
about the nature of his receptor systems and how
the information received is modified by culture.
This is proxemic analysis at the precultural
level. According to Hall, one must refer to

the precultural. sensory base to compare proxemic
patterns. Each sense modality plays a part in
the perception of space (6). The development

of indicators dealt with the precultural level
in reference to sense modalities.

Hall (3) proposed that informai space consists
of a series of unjform distances which individ-
vals maintain from each other. He felt that the
meaning and use of dis%ance is a significant
cultural factor in interpersonal relations.
These distances are mostly out-of-awareness and
unstated. The regularity of distances ovser =d
for human beings is the consequence of sensory
shifts. Hall (3) developed a scheme of four
distances with close and far phases: intimate,
personal, social and public, to provide clues to
the types of activities and relationships
associated with each distance. These categories
were based on observations and interviews with
non-contact, middle-class, healthy adults,
mainly natives of the northeastern szaboard of
the United States.

To summarize, after reviewing the available
literature on proxemic behavior and the influ-
ence of space and spatial relationships upon
human behavior, twc modes of inquiry were devel-
oped from an interpretation of this literature,
and, in particular, from the writings of Hail
and Osmond. The proxemic indicators which vere
developed during this study used Hall's notions
of informal space and are defined as verbal
references to sensory data concerning man’s
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perception of interpersonal space or distance.
Hall (7) defined interpersonal distance as a
constellation of sensory inputs coded in a par-
ticular way. The various distances are the
consequences of sensory shifts (3). Unself-
conscious comments, made as a result of some
breach of spatial etiquette are cited as a
source of data (7). Using this rationale, prox-
emic indicators were developed to analyze verbal
behavior for proxemic content.

For the purpose of inquiry into curriculum
planning and implementation, the concepts of
sociofugality and sociopetality were extended
from the original notion of describing the
communication function of physical structures to
describing the communication function of actual
classroom curriculum plans and actual implemen-
taticn of the curriculum defined as the arrange-
ment of students, materials and furniture.

Development of Proxemic Indicators

In the discussion which follows, I will briefly
sketch the notions underlying the development

of the proxemic indicators. Hall (3) maintained
chac to understand mar something must be known
about his receptor sys.ems (senses) and how the
information received is modified by culture. He
distinguished twc groups of receptors: immedi-
ate and distance. The immediate receptors are
used to examine the world close up: touch,
kinesthetic ‘nvolvement and sensations of heat
and of the skin. Distance receptors are used to
examine distant objects and include the eyes,
ears, and nose.

It occurred to me that these two iypes of recep-
tors could be coordinated with Osmond's concepts
of sociofugality and sociopetality. Sociopetal
settings promote interaction therefore logically
suggesting the interplay of the immediate senses;
whereas socicfugal settings inhibit or prevent
interaction thereby suggesting a reliance on the
distance receptors. Hall's categories of
informal space (intimate, personal and social-
close), which primarily use the immediate recep-
tors, were coordinated with sociopetal space;
(social~far and public), which use distance
receptors, were coordinatec with sociofugal space.

In other words, the distances of intimate, per-
sonal and social-close rely on the immediate
receptors in encounters with others-~tactile,
thermal, kinesthetic and some aspects of oral/
auditory (whispering, conventional modified,
casual or consultive) senses. It is proposed
that interaction characterized by {mmediate face-
to~-face interaction would be in a sociopetal
setting.

Likewise, social-far and public~-close distances
are more dependent on the distance receptors or
tne visual, auditory (up to 20') and olfactory
senses (3). Since social-far is characterized
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as having interaction of a formal character
which can be used to screen or insulate people
from each other, and public distance as being
outside the area of involvement (3), these two
distances are described as being sociofugal.

A classification of proxemic indicators was
developed using this rationale. It presented
the observer with possible descriptions, com-
ments and examples (most gleaned from Hall) of
a person responding in terms of his senses to a
specific spatial arrangement. For example, if
we looked at part one of the classification
scheme, which was devoted to receptors using the
immediate senses in sociopetal spaces, the indi-
cator corresponding to tactile sensory space
reads as follows:
Sensory space Indicator Classification
tactile Statements about texture;
' crowds, crowding, jostling,
feelings about being touched
(by strangers); changes in
texture (3).

This classificaticn of proxemic indicators was
intended as a guide for the nhserver to analyze
classroom interaction for verbal proxemic
behavior. The scheme is assuming that sensory
spaces and communication arrangements fit to-
gether. An informal hypothesis might be that a
person relyiig or. his immediate senses would be
within an intimate, personal or social-close
distance and in a sociopetal arrangement.
Before discussing the application and evaluation
of these indicators in an experimental session,
there will be a discussion of the two instru-
ments developed to describe curriculum planning
and implementation in proxemic terms.

Development of Instruments

The basic assumption in the development of the
two instruments was that curriculum and its
implementation can be analyzed in terms of
semi-fixed features and, in particular, socio-
petal and sociofugal characteristics. Instru-
ment 1 is a two-parr questionnaire which is to
be completed by the teacher. Part one is made
up of sections with items concerning objectives,
learning opportunities and standards for inter-
personal interaction. The questionnaire is a
type of summated rating scale. Each item has a
response with five degrees of intensity. The
respondent selects a response for the appro-
priate degree of intensity. Each degree of
intensity is weighted so that sociofugal scores
are low and sociopetal scores are high.

Part two of Instrument 1 was an adaptation from
the Teaching and Learning Preference Question-
naire desigr..i by Feitl~r, Weiner and Blumberg
(8). The purpose of their study was to examine
the relationship between interpersonal needs
and the physical setting of the classroom. The
subject was presented with seven classroom

e e e .
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arrangements and was asked to rank them as to
which would be the most comfortable for them
while in the role of teacher. Considering this
study, it appeared to me that the classroom
arrangements which Feitler et al. used in their
experiment were good examples of sociopetal and
sociofugal spaces. Accordingly, I reinterpreted
some of their results with reference to socio-
petal and sociofugal spaces and informally
hypothesized a relationship between control
needs and the selection of sociopetal or socio-
fugal arrangements. The results from the
Feitler et al. study showed that the arrangements
which persons with high control needs chose as
most comfortzble were sociofugal. Whether

the respondent realized it or not, these arrange-
ments were designed to control or limit inter-
action. Further, persons with low control needs
primarily chose sociopetal arrangements. This
is consistent with the observation that socio-
petal arrangements encourage interaction, thereby
allowing for more flexible situations. An
adaptation of the Feitler et al. questionnaire
was included because it is a graphic way for the
respondent to give his preference for a class-
room arrangement for the particular curriculum
under consideration. The teacher is asked to
select aud rank the two classroom arrangements
which he mos: prefers and least prefers for his
particular curriculum. Each arrangement in the
questionnaire is designated as sociopetal or
sociofugal.

Instrument 2 is an observer report and was
completely revised during the study. It is
composed of five sections: arrangement of
materials; arrangement of students during activ-
ities; arrangement of furniture; chart of room;
and a section for teacher comments about room
arrangement, learning materials or positions of
teacher or students. Each item was designated
as having a sociopetal or sociofugal orientation
and is coded accordingly.

Collection of Data

Data were collected from a video tape event
sample; from the completion of Instrument 1 by
two university instructors; and the completion
of Instrument 2 by the researcher. A ninety-
minute video tape event sample was made during
a class session of one instructor. It was
assumed that the gathering of data in an event
sample by using a video system was acceptable
as Hall (3) explained the distance-sensing
process to be primarily out-of-awarvness.
Therefore deliberate distortion of proxemic
behavior by the subjects was unlikely.

Treatment of Data

A co-rater and I used the indicators to analyze
the video tape event sample. The unit of anal-
ysis was an episode, could range from one word
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to a statement and was indicated by a change 1in
speaker. The ninety-minute tape was divided
into five-minute segments. Each rater coded
episodes as being proxemic or non-proxemic on
identical tally sheets. Under the column for
proxemic episodes, the rater would mark whether
the episode was characterized as using an
immediate receptor (tactile, thermal, kinesthet-
ic, oral/auditory or visual) or a distance
receptor (visual or oral/auditory). In other
words, each episode which occurred in any five-
minute segment was recorded under the appropriate
sensory category.

During a preliminary analysis of a twenty-minute
sample, specific problems were observed by the
rater and researcher: (1) discriminating
between the concrete and the abstract use of
sensory-based verbal behavior; (2) coding only
verbal behavior when physical proxemic gestures
were also made; (3) coding each episode only
once even when it was embedded into a non-
proxemic episode; (4) determining appropriate
verbal expression of emotional states as pro-
posed by the criteria in the indicators; and
(5) confusion in discriminating between thermal
and kinesthetic verbal behavior because the
indicators were unclear.

The primary difficulty centered around the
concrete versus abstract use of sensory-based
verbalizations. Concrete verbal behavior was
defined as re:eriring explicitly to an incident
in the present situation. In other words, for
proxemic behav.or to be recorded, it had to be
a result of the present physical situation
either between persons, or between a person and
an object or structure.

Abstract proxemic verbal behavior would be
concerned with present, past or future situa-
tions; internal emotional states; or descrip-~
tive word usage, all of which are not a result
of the present physical situation. An example
of an abstr:ct present situation, not in the
immediat. classroom but which had a sensory
base, would be: "A school is looking for
volunteers (visual-distant)'. An abstract
internal emotional state might be: "I have
known people who picked up anxiety...(kines-
thetic-immediate)." Abstract descriptive usages
might include "carrying a burden" (kinesthetic-
immediate) or "...family with warmth and secu-
rity" (thermal-immediate).

As a result of rating difficulties, coding of
proxemic verbal behavior was limited to specific
classroom incideats excluding any sensory-based
verbalizations in the abstract as defined above.
Only concrete proxemic behaviors which could be
behaviorized were recorded. To facilitate the
coding of episodes, when a proxemic verbaliza-
tion was made. it was coded separately even if
it was embedded in a non-proxemic episode.
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The classification of proxemic indicators was
specifically designed to code verbal behavior
and to exclude gestures. This was difficult to
do as the co-rater and I frequently "read' the
gesture as if it had been spoken. For example,
one student in the video tape event sample
twisted her body around (kinesthetic-immediate)
to talk to someone near her, and as she spun
around she clasped hands with him (tactile--
immediate). The indicators were expanded to
include gestures.

As discussed previously, two university profes-
sors completed Instrument 1 and the researcher
completed Instrument 2 during a class session of
each instructor. The purpose of scoring was to
define the orientation of the curriculum plans
and implementation with reference to sociopetal
and sociofugal types. The treatment of data
from Instruments 1 and 2 was primarily a type of
content analysis. Rather than computing only
one score from the total combined items, the
scores were grouped into clusters to look for
relationships among the components. For example,
a comparison could be made of the objectives
component and of the learning experiences compo-
nent to determine if they are complementary,
that is, have the same orientation, or if they
are incongruent.

A percentage score was computed for each compo-
nent. Percentage scores of 0~497 were desig-
nated as sociofugal; 51-100%, sociopetal. When
percentages fall at 507, th2y were considered to
be neutral or non-discriminating. The mean
percentage computed indicated the over-all
orientation of the components.

Cluster percentage scores for Instrument 1 were
computed for each component: objectives,
learning opportunities, standards, problems,
optimum behavior and teacher preference for
roon arrangement. Likewise, Instrument 2 was
broken down into arrangement of materials,
arrangement of students, arrangement of furni-
ture, chart of room and room change (if
applicable).

Findings from Analysis of Event Sample

As previously discussed, the video tape event
sample was analyzed by a co-rater and researcher
using th~ classification of proxemic indicators.
In presentiug the findings of the analysis, the
frequency distribution of recorded proxemic
episodes can be discussed in relation to data
collected by Instrument 2 as this data describe
the instructional setting.

Considering first the frequency distribution of
immediate proxemic episodes, it was apparent
that very little proxemic behavior reflected
tactile, thermal or kinesthetic concerns. More
episodes were recorded in the oral/auditory-
immediate category. This category contained
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verbalizations about voice volume, particularly
that which is too loud. However, it was ex-
panded to include comments about casual or
consultive conversation. For example, questions
or clarifications from one individual to another
could be included: '"What are you saying?";
"You are talking about...."; "I am not making
",

myself clear."; "I wanted to say ...."

No episodes were recorded under visual-immedi-
ate category for expressions of visual distortion
and/or discomfort because of extrerme closeness

to another person or object. That no episodes
were recorded is consistent with a diagram in
Instrument 2 of the room arrangement showing the
diameter of the circle to be over seven feet.

A greater incidence of episodes was recorded in
the distance category of receptors than in the
immediate category. This lends support to the
assumption that proxemic behavior was a response
to the physical setting, in this case, a rather
large circle with a diameter greater than the
distance for personal or social-close conversa-
tion. Although a circle is designated as being
sociopetal, when the diameter is greater than
seven feet, interaction appears to be limited or
strained. Tnis is evidenced by the higher in-
cidence of proxemic episodes in the visual-
distance and oral/auditory-distance categories.
Because of the large size of the circle and
double rows along the rear, visual contact and
hearing were limited, thus individuals in tie
class setting were mostly dependeut upon the
visual~distance and oral/auditory-distance
senses for information. Episodes in the visual-
distance categor, included questions such as
"Who are you?' but more frequently consisted of
one individual indicating to arother or pointi
across the circle. Oral/auditory episodes

were mostly incidents of students saying "pardon"
or "What did you say?".

Findings from Anzlyses of Instruments

The specific findings fr.um the analyses of
instruments for each instructor will not be
presented. Rather a brief description of the
treatment of the data and a discussion of the
findings as a whole will follow.

A co-rater and r:searcher scored the instruments
and determined the orientation of the components
in terms of percentages. The instructors were
asked to answer Instrument 1 as being represent-
ative of the course as a whole, not for the
particular lecture or group session observed.
Within Instrument 1, the component percentages
were compaved for discrepancies and consistencies
in their sociopetal or sociofugal orientations.
Within a component showing discrepancies, items
were analyzed to determine if the items were a
source of confusion for the respondent and thus
the possibility that the responses reflerted
unclear items rather than an accurate assessment
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of the situation by the instructor. Difficul-
ties with the wording of the items were taken
into consideration. For example, one instructor
was unable to complete any items which used the
word "required" because he had no set course
requirements.

Likewise, a contert analysis was made of the
data from Instrument 2. Even though Instrument
2 was formalized in the process of observing
the class sessions, data were collected and
analyzed uniformly for both instructors. Addi-
tional modifications were made after an evalua-
tion of the instrument. Items were added to
describe situations that had not been considered
previously. Most revisions and additions were
to make the instrument more sensitive in
describing the learning situationms.

In general, an evaluation of the findings showed
that a content analysis of the curriculum plans
and implementation strategies was possible from
the data provided by the instruments. One can
determine the over-all orientation of the plans
and implementation strategies as well as to
pin-point discrepant components. In some in-
stances the inconsistencies in orientation were
apparent within the curriculum plans. For
example, Instructor A's preferences for arrange-
ment, expectations for optimum behavior, and
view of clzss problems were sociopetal, yet his
objectives were sociofugal and his plans for
learning opportunities had no specific orienta~
tion. Clearly, inconsistencies of this sort
could be confusing to the learner.

Likewise, one can compare the relationship be-
tween the orientation of the curriculum plans
and the orientation of the implementation
strategies of these plans. An analysis of the
findings from Instruments 1 and 2 for Instruc-—
tor B's lecture sessions suggested a consistent
relationship. The room was a large lecture halil
of an extreme sociofugal type with fixed desks
mounted on a graded plane. For the most part,

a speaker at the instructor's desk would be at

a public distance. Whether the instructor
tailored his curriculum to fit the room was not
apparent; however, it can be inferred from his
comments about ciass size and the room that he
was aware of the physical limitations and this
did affect his curricular decisions. Fer example,
learning opportunities which required discussion
among class members were not selected to be used
in this particular physical situation. When
group assignments vere made, they were carried
out :lsewhere.

Because of the complexity of Instructor B's
curriculum, he was asked to complete Instrument
1 twice for his course. One questionnaire was
devoted to the lecture sessions as a whole; one,
to the small group sessions as 2 whole. Instru-
ment 2 was also completed twice, once for each
situation. By having two completed question-
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naires from Instructor B, 1t was possible to
inquire into intra-curricular differences or

to see if the instructor varied his objectives,
learning opportunities, standards and expecta-
tions for different curricular situations. The
analysis of findings for Instructor B supported
the possibility of this type of comparison.
Instructor B's plans differed in regard to
lecture and small group sessions. Moreover, 1t
appeared that the lecture sessions were influ-
enced by the physical structure of the room, but
there was less awareness of the influence of the
physical structure in the small group sessions
room with movable furniture. The physical
structure may be more obvious if it is limiting,
while the facilitating possibilities may go
unnoticed.

Validity and Reliability

Before discussing the conclusions and implica-
tions for research, the topics of validity and
reliability should be considered. The methods
for ascertaining validity were those of content
validity based on a logical analysis of readings
on proxemics and criterion-related validity.

The data from the analysis of tle event sample
can be considered to be a direct measure of the
items in Instrument °~ Instrument 2 is a

second source of inf¢ .ation about teacher
behavior besides Instrumen: 1 (teacher question-
naire).

Reliability was estimated by the percentage of
agreement between a co-rater and researcher on
the occurrence and classification of proxemic
behavior in a video tape event sample; on the
compatation of the instructors' summed component
scores; and on the determination of the orien-
tation of the various components in the two
instruments as being either sociopetal or socio-
fugal. The percentage of agreement between the
co-rater and researcher on the analysis of the
event sample indicated it was possible to obtain
a positive percentage of agreement despite lack
of previous experience on the part of both the
rater and researcher in coding proxemic episodes.

The computed estimates of reliability for the
instruments were extremely high. Two qualifica-
tions should be made with reference to the
estimates of reliability on the instruments.
First, 100% agreement should be expected as
scoring of the instruments was computational,
Strictly, speaking, the agreement was on com-
puting correctly the same percentage score. The
uniform scoring procedure is explicit and only
the tonics of mixed seating, chart of room and
teacher comments require any additinnal knowl-
2dge of sociopetal or sociofugal situations.

For these topics, a second qualification is
needed. Because I acted as the observer, I
interpreted to the co-rater class notes, drawings
of room arrangements, and answered questions
about responses on Instrument 2. Because of
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this source of bias, the reliability estimates
should only be considered as an indication that
the instruments can be scored uniformly and that
the concepts of sociofugalit; and sociopetality
can be applied. This same consideration should
be made with regard to the proxemic indicators.
In summary, the reliability estimates indicate
the applicability of the instruments and indica-
tors in analyzing curriculum planning and imple-

mentation for proxemic behavior. Also illustrated

is the necessity for more extensive training of
the co-rater if he is to work independently from
the researcher.

Conclusions

It was concluded from the findings that the
proxemic indicators can be used to analyze class-
room interaction for proxemic behavior and that
the two instruments adequately describe the
semi-fixed aspects of the curriculum (planning
and implementation) in proxemic terms. Although
the proxemic indicators were developed to be
used independently from the instruments, it was
demonstrated that these two modes of aaalysis
can be used in conjunction with each other.

Methodologically, the indicators and instruments
provide another means of analyzing classroom
interaction and of viewing curriculum planning
and implementation. It is also possible to
compare different curriculum planning and im-
plementation styles of an instructor in
different physical settings.

The indicators and instruments offer fruitful
possibilities for thecretical study of class-
room interaction and curriculum development.
For example, the findings in the present study
illustrated that classroom interaction can be
analyzed for proxemic behavior; therefore,
inferences can be made about proxemic behavior
in the classroom and of appropriate ways to set
up the classroom in proxemic terms for a more
effective instructional process. The two
instruments may offer insight into curriculum
plans and implementation styles as they can be
analyzed as components and compared with regard
to their orientation toward facilitating or
limiting communication. Because of this, the
degree of congruency between plans and imple-
mentation can be determined. Further, the
proxemic indicators can be used in conjunction
with the instruments to determine if incongru-
ency between the plans and implementation
strategy manifests itself in classroom inter-
action.

+ seems reasonable to me to propose that these
indicators and instruments have a practical
value in understanding one aspect--the proxemic
aspect-~of the educational process in that they
offer another source of information about some
factors which make for an effective instruc-

tional process. Further, intra-curricular
incongruencies can be detected and alternative
means to implement the curriculum can be
specified.

Implications for Research

An important implication of the findings was
that the indicators and instruments should be
modified to increase their applicability and
effectiveness. Subsequently, revisions and
mouifications were made.

Modifications of the proxemic indicators center-
ed upon specific difficulties encounterec by the
co-rater and researcher during the analysis of
the video tape event sample. As discussed
previously, these weaknesses included: manner
of presentation of the classification of prox-
emic indicators which did not allow for quick
reference while coding; sensory categories

which seemed to duplicate each other; and unclear
indicators which made discriminating among
sensory categories difficult. A revised clas-
sification of indicators was constructed to
alieviate some of these difficulties. Other
specific difficulties included: distinguishing
between speakers in order to code speaker
changes; recording episodes when two or more
speakers were talking at one time; and recording
speaker changes when one speaker was talking

and another speaker interjected a comment in

the middle of the episode. Two ways to ccunter-
act these difficulties are (1) use of more room
microphones and (2) more extensive training of
persons recording behavior.

i ceded revisions in Instrument 1 were .pparent
after an evaluation of the instructors'
responses and comments. Some of the revisions
in Instrument 1 are as follows: changing of
the instructions to include s "not applicable"
response; clarification of items which did not
discriminate successfully between sociopetal
and socicfugal orientations and a space for
instructor comments after each item.

Revisions in Instrument 2 were made so that
items might di- riminate more clearly between
sociopetal and sociofugal situations and so
that items were included for other possible
situations. For example, one item (grouped
resources consolidated into centers) was in-
tended to describe grouped resources such as
intecest centers, learning centers, book tables,
et cetera, which, by virtue of being grouped,
would tend to increase communication among
participating students. However, this item did
not anticipate grouped materials fer the
teacher's use or materials located near the
teacher and thereby discouraging participation.
Therefore, another item was added for this
possibility.
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The revised indicators and instruments have not
been used thus effectively evaluated; however,
since the revisions were based upon observed
weaknesses, it is probable to assume an increase
in effectiveness. Follow-up studies would de-
termine if reliability estimates were increased
and initial problems minimized or eliminated.

If video equipment is not available for a class-
room observation study, two raters can be used
to record proxemic behavior simultaneously
during a regular class session. However, it
should be pointed out that a video tape event
sample has certain advantages: analysis can
take place out of the interaction context with
its sources of distraction; video systems allow
for replay; and most importantly, it allows

for various raters to analyze the tape.

It is proposed that curriculum construction and
implementation is a complex endeavor which must
take into consideration varied concerns. The
instructor should understand the effect of his
arrangement of students, materials, and furni-
ture upon the implementation of his curriculum
plans. He should be aware of the need to main-
tain internal consistency within his curriculum
plans as well as consistency with his imple-
mentation strategies. The indicators and
instruments were constructed to provide & method
of analysis for these purposes.
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GROSS SPATIAL MOTION OF A SOCIAL GROUP WITHIN A COMPLEX ENVIRONMENT (1)

Leonard E. Olson, Jr.

College of Architecture and Department of Physics
Virginia Polytechnic Institute and State University
Blacksburg, Virginia

The Social N-Body Problem
In the history nf science, discoveries and
breakthroughs in understanding have often fol-
lowed the development of a new instrument or
methodology which permits the study of phenom-
ena previously inaccessable because of scale or
complexity. One kind of complexity, common in
both the physical and social sciences, occurs
in the treatment of several entities interac-
ting simultaneously. When studying interacting
particles, for instance, physicists find a dis-
proportionate increase in the difficulty of
both expressing and solving a problem as the
number of particles, N, increases. Thus situa-
tions with many participating entities are
categorically designated as N-body problems.

b AT PRY AR S
At the Laboratory of Brain Evolution and Bet :v-
ior of the Natiounal Institute of Mental Health
we have developed a system which significantly
expands the capability for studying the social
N-body problem. This problem has suffered from
theoreticai and experimental difficulties of
greater magnitude than even those encountered
in physics. These difficulties occur in the
study of social groups of a few to many animals
where the identification of each znimal is
crucial, or where the group is not large enough
to be amenable to a statistical approach. For
exampie, the growth of the human population
leads to an interest in the behavior of indi-
viduals under crowded counditions. In research
with animals behavioral changes and related
physiological processes have been observed to
accompany decreases in the growth rate of con-
fined populations. Rodent populations exposed
to conditions which should encourage high den-
sity, for example, demonstrate such self-limi-
tation (2). It is of great interest to under-
stand the mechanism of this process, particu-
larly in refzrence to accompanying changes in
the patterns of social interaction in the
group.

Up to now, the study of the dynamics of social
interactions within large confined groups has
been severely hampered by the lack of detail
available in ohservational data. Visual obser-
vations of even a small group of moving animals
over more than a brief period of time is diffi-
cult and the resulting data will be incomplete.
In the conditions of high density associated
with the self-limiting process accuratc ard
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complete visual data collection becomes impos-
sible. Since the physical structure of the
environment is itself a determinant in the pro-
cess of population growth and the stability of
the social system, it is also desirable to moni-
tor behaviors occurring in and constrained by a
structured space of variable complexity.

Formulating the Monitoring Problem

A methodology adequate for the study of the
class of social problem indicated above must be
capable of recording subsets of the behaviors of
each member of a group of N animals within a
bounded environment E over an interval of time
T. Typical values for an experiment on the
growth of a rodent population are N ~10-1000,

E 25 square feet, and T~ 1-3 years. With

these parameters a tremendous amount of data can
exist, of which only a minute fraction can be
sampled (and then only unreliably) by visual
observations. Photography can be used but only
postpones the problem of data identification.
The many possible schemes of automating the data
collection all involve a systematic reduction of
the data during collection, either by the class
of behaviors observed, or by the frequency of
sampling, or borth. One can, however, structure
the environment so that easily monitored behav-
iors believed to be socially significant will
occur.

Both of these approaches are incorporated in the
experiment described below, where we are tracing
the patis of a group of fourteen rats in a
bounded, artificial environment. The animals
are monitored when passing from one subspace of
the environment to another through portals.
These portals identify the animals and determine
direction of passage. We will discuss the
details of this system after considering the
kinds of data it provides and formulating a
model for the behavior of the system. This
model is based on results from previous studies,
and leads to several hypotheses which the moni-
toring system is capable of testing.

The Model and Experimental Hypotheses

Spatial Motion and Social Structure
Relationships between spatial behavior and
social structure nave been observed in many
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species of animals. We will consider spatial
behavior to be the motion of the animal over
some distance large compared to its body size.
This simplification, intended to ignore other
significant communication channels such as body
orientation, movement of the body surface and
motions localized in a small area, is equivalent
to treating each animal as a point particle (3).
Social structure will be taken to be the exis-
tence of predictability in the interactions
between animals (4). In the structure known as
the dominance hierarchy, for instance, we ob-
serve that certain two animal (dyadic) interac-
tions which are unsymmetrical (such as fighting)
occur with a degree of predictability sufficient
to establish an ordering relation among the
animals. The concept of territory expolicitly
expresses a relationship between motion and
structure. This well known concept is derived
from the observation that the localization of
the motion of an animal within a portion of the
environment is correlated with his .- fending
this subspace, by threatening and/or fighting.
Moreover, us:ually he prevails over an invader,
that is, a second animal whose motion was
previously not localized within this subspace.
The territorial mechanism creates a system of
overlapping subspaces each occupied by a social
uwnit, e.g., a single maie with females or young.
In larger groups, which may share a defended
group territory, structural mechanisms may
emerge within the group itself. If such struc-
ture exists it may be exhibited in the spatial
behavior of the individual animals. An impor-
tant question is whether the motion of the
animals contains sufficient information for an
observer to determine the social structure. The
positing of this question in fact is the central
hypothesis of our current experiment, and the
primary motivation behind the development of the
experimental apparatus:

The totality of motions of single animals in
an interacting group is capable of predicting
regularities in the dyadic interactions
within the group and thereby determine its
social structure.

Some additional ideas needed in our model and
the exploration of this hypothesis will now be
developed.

The Social Velocity Hypothesis

To investigate the motion of members of a
social group, we view the group as a system
of point particles. The motion of the to-
tality of particles will then simply reflect
the relationship between pairs of particles.
(The motion of the planets in the solar
system, for example, reflects the law of
gravitational attraction between pairs of
masses) (5). If the particles are relatively
motionless, we can describe the group in
terms o the deployment of the members. Thus
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the static case corresponds to the territorial
model, where space is differentiated in some
way and an animal's status will depend on the
largeness or proximity to resources of the
terricvory he defends. The occasional interac-
tions of adjacent animals could result in some
kind of ordering relationship.

When, however, animals interact frequently
within the same space they move relative to one
another. Thus our model becomes kinematic and
requires the concept of "social velocity". In
physics, the velocity of a particle is a vector
whose three spatial components reflect the
instantaneous time-rate-of-change of the par-
ticle's position. The application of this idea
to the social order will of course not be
unique; below we enumerate the simplist
possibilities.

1. If during some time interval t animal i
covers a distance s, then a velocity
is described as v; = s/t. This is
simply the average speed of an individ-
ual animal.

2. 1If an animal interacts with m other
animals (where the interaction may be
defined as merely being in the same
subspace of the environment), then the
velocity is just v.' = c'm/t , nere
¢' is a scaling constant used inr
relative normalization.

3. If an animal trarsverses k subspaces,
such that dj , 3= 1,2,...,k is the size
of the j'th’subspace, and w, is the
weight of that subspace, chan
v,'' =(c''/ t) Ew.d.. The weights vy
could be derived, o} example, from
the resources in subspace j, the number
of animals in subspace j simultaneously
with animal i, or the number of paths
crossing subspace j.

4, 0.7 ould modify vi' to recognize the
re_stive status of the animals which
are encountered, or perhaps rheir sex:
vi"' = (¢"'/t) IR_, where is the
status of animal p, p = 1,2,...,m.

5. A further velocity might be . efined, v,
which gives the frequency of entering
(or equivalently changing) subspaces.

For the purpose of relating social velocity to
social structure, it should be noted that v,v"',
and v'"" depend soley on the motion of the
animals, whereas the other two velocitieg re-
quire some knowledge of relative status.
Consequently we will consider only the three
status independent velocities, and will gener-
alize this set by the symbol v. With this
definition in mind, we now formulate several
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specific hypotheses:

1. The rank of the animals in a dominance
hierarchy is a function of their social
velocity, v. ( For instance, it is
possible that the animal with the highest
rank, as determined, say, from visual
observations of fighting, will have the
nighest social velocity.) This hypothesis
constitutes the original use of the term
"social velocity" in this context, and
was proposed by Calhoun when analyzing
mechanisms involved in optimum group
size (6).

2. The form of the distribution of velocity
with rank is a measure of the social
health of the group. That is, the
function above reflects the appropnriate-~
ness of the size of the group both for
its environment and in relation to the
optimum intrinsic group size for that
species. This is, briefly, the link
hypothesized by Calhoun (7).

3. The degree of conformity with the normal
diurnal rhythm reflects social rank.
This hypothesis i> derived from obser-
vations of wild rats in a semi-natural
environment (8). Rats normally have a
bimodal activity distribution where
activity is highest at dawn and dusk.
Calhoun observed that the activity of
lower status animals was shifted off of
this pattern, to earlier and later times.
Tn order to determine the conformity of
the data with this hypothesis, we must
determine the social velocity for each
animal as a function of the time of day.

4. Animals of high status exhibit greater
predictability in their use of paths and
rarely reverse direction during movemert
along these paths.

These four hypotheses may be tested with the
data obtained from our monitoring system and
compared with social structure derived from
visual observations, such as the dominance
hierarchy determined from observations of
fighting.

The Sensitivity Hypothesis

Many social interactions take the form of
motion by the animals individuvaliy, with
respect to one another, or as a pair (e.g.,
chasing, avoidance). In fact a model of
interaction by avoidance is supported by the
observation of withdrawal, where animals of low
status limit their motions to essential re-
source utilization. In a more general model,

a lower status animal will avoid the space-time
behavior combinations "occupied" by animals
with higher status. The higher status animal
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could thus be said to be "free" to move wherever
he chooses. Although our intentions include
validating these links between specific aspects
of motior and social structure, a more gencral
purpose is to discover whether the data obtained
from our automated monitoring system is a
sufficiently sensitive measure of the social
system at a given point in time. In other words
does the data contain information which is
equivalent to the social structure, and if so,
how sensitive are the analytic results to change
in the structure. If they are very sensitive
then one could, say, observe the distribution of
velocity with rank, the distribution of activity
over the 24 hour day, and perhaps the frequen-
cies of paired association while the social
system and/or its environment was being manip-
ulated in some way. The results derived from
motion alone could then reflect small changes

or instabilities in the structure, which might
otherwise require extensive visual observations.
To support this possibility we now provi.e a
more detailed .description of our monitoring
system.

The Data Acquisition System

In the discussion of the general monitoring
problem above, it was suggested that the
environment might be structured so as to
encourage certain easily monitored behaviors.
One such approach is to confine the animals

to move in tunnels. If the tunnels then permit
only one animal in a given length at any time,
photoelectric cells could be used to detect
motion along each tunnel. If a network of such
tunnels were constructed, and resources placed
in spaces at the end of them, then the motions
of one or a few animals from one resource to
another could be measured. This approach has
in fact been used for studying the sequences
among a small set of resource utilizing
behaviors, but it restricts freedom of motion,
and cannot distinguish between individual
animals (9).

The opposite approach, namely, allowing freedonm
of motion within a bounded, three-dimensional
environment, has also been used (10). Generally
the subjects are fitted with either a passive

or active radio transmitter. fu the former
case, the transmitter sends an identifying sig-
nal only upon interrogation from the detection
system, whereas an active transmitter sends out
some distinguishable signal at regular inter-
vals. The location of the transmitter is
determined by triangulation, that is, by
measuring the distanze of the transmitter to two
or more points using the amplitude or phase
information in the signal. The use of individ-
val transmitters has many advantages, including
greater freedom for the subjects. The precision
of the locating signal is dependent on its
frequency, and for some aprlications




localization within the nearest acre is satis-
factory. However, for monitoring the social
ianteractions of a large number of animals con-
fined to a small area, far greater precision is
required. In fact, ideally one would like to
locate the animal with a precision vqual to one
animal diameter. The transmitter (or "reflector"
if it is passive) should also be small enough

so as not to restrict the animals motion, and

in fact be undetectable by the animal in its
normal postures (11).
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~ Our system, developed by th- Technical Devzlop-
ment Section, NIMH, and the Biomedical Lngineer-
ing and Instrumentation Branch, NIH, represents
a potentially powerful combination of the tunnel
and the freely moving detector techniques cited
above. The environment cf the animals (labora-
tory rats) is divided into 17 "zones" by various
types of barriers (Figure 1). Each zone con-
tains a different resource, such as food pellets,
a water source, open space, or a shelf of nest-
ing boxes. The animals are free to move at

. will within these zones. However, to pass from
one to another, they must move through a de-
tector-portal. This is a short tunnel whose
wall is made up of concentric electromagnetic
drive and detector coils. Each animal is im-
planted (beneath the skin in the abdominal re-
gion) with a glass-en:losed passive resonator
circuit, which is excited into oscillation at a
unique frequency by the pulsed field of the
drive coil. Twin detector coils measure the
frequency, and using the sequence of detection,
determine the direction of the animal in pass-
age. The portal then relays the frequency and
passage direction data to a small computer, a
Varian 620/i. The portal electronics is de-
signed so as to respond only to a complete pass-
age, so that a rat coming only part way in and
then withdrawing is not counted. The nineteen
portals currently used in the experiment are
connected in parallel to the computer through a
scanning device which allows storage of passage
data from several portals simultaneou.ly. When
the central processor is free, the passage data
is associated with the particular portal from
which it came and with the time of the event de-
rived from a real time clock. This event i
then recorded in sequence on magnetic tape.

-

v

In addition to processing the data from the nine-
teen portals, the system is also capable of
accepting data on lever press events. Coded be-
havioral data from visual observations is enter-
ed manually on a keyboard. This information is
automatically placed in sequence on the tape

with the passage data from the same animals and
permits a significant reduction in the infor-
mation which the observer must record for each

L behavior. Another - ie feature is to allow
the computer to - video tape above the
room when a certs of animzls is beneath
it, say, in the ce 2a.
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This system has becn developed during the past
five vears. It was first used to collect data
in October, 1971. There are several possible
limitations of this monitoring svstem. These
result Jargely from the fact that the system
approximates the continuous motion of the ani-
mals by monitoring their transitions between
subspaces. The meaning ulness of the data and
in fact the disturbance introduced by the sys-
tem is thus strongly related to the fidelity
with which the space is divided into appropri-
ate behavioral settings. Secondly, the portals
themselves elicit certain behaviors which are
essentially elaborations of passing through
them--hesitations, looking through, defense of
the portal as a passage between points, etc.

Pilot Studies Using the System

The first use of this system was a pilot study
intended to test the system under future con-
ditions with a group of implanted animals. In
October, 1970, 35 domesticated laboratory rats
(0Osborne-Mendel Pen-Bred Strain) were implanted
and placed in isolation. In December, a pro-
totype of the environment pictured in Figure 1
was constructed, and twelve male and twelve fe-
male rats were selected on the basis of the non-
overlap of their implant frequencies. This
group of 24 animals was placed in the pen in
January, 1971.

Criteria for the Design of the En. ironment
In designing the environment to be used in the
pilot study, several constraints irpinged on the
goal of providing a "natural' environment for
the animals. The design of this environment
has, in fact, proved to be a challenging part
of the ongoing experiment. The laboratory build-
ing in Poolesville, Maryland in whicl. this study
is being conducted contains sixtezn identical
experimental rooms, each providing a minimum
environment for a group of rats. The environ-
ment of the animals for this experiment is a
development of this basic room design, which
consists of a 9x9x12 foot room, with four rows
of nest boxes on each side wall connected to
the floor by a system of ramps. The rationale
of the monitoring system requires the placing
of important resources (e.g., food and water)
in separate subspaces, so tnat motion measurable
by the system is constrained to occur. The nest
shelves already existing in the room, a food
box, and the water dispensing apparatus (STAW)
were thus allocated to separate subspaces. We
also provided a "social interaction" or con-
frontation zone observable from above, which
the animals (at least part of the time) would
enter on paths to resources. Ia addition, to
support future studies of interacting groups,
the room was made bilaterally symmetrical.
These criteria were the rationale for the basic
configuration of the experimental envi:-nment.
The design of the remaining features foliowed
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Figure 1: Schematic plan of environment for a group of rats, providing for monitoring of
animal motion. The ni.eteen solid r: + -<gles are portals. The solid singie lines in the
floor area are subspace boundaries, c.isisting of two foot sheet metal topped by an electric
fence. Other symbols are: FB, food boxes and ST, STAW (Social Training Appratus, Water).
There are three shelves (NS) on each side wall of the pen, each above the other. They are
reached from the floor via a system of (0° ramps (whose base is in the subspace R). From
each shelf six light-tight nest boxes are suspended. Finally, each two shelves of the same
heirut are connected by a narrow bridge B, which actuslly §5 adjacent to the door D. An
oper. space 0S occupies the center of the pen floor. Outside dimensions of the pen are 9x9x12
feet.
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1arge1§ from the requirement of visual observa-
tion from above the pen.

Two attempts were made to provide choice of path
and link the various subspaces in additional
ways. The first of these, portal-monitored
bridges joining the ends of the nest shelves,
are presently in use by the animals as alterna-
tive pathways to resources and for escape. Tun-
nels installed beneath the food area from the
ramp base to the water, however, were used by fe-
males to build nests and raise litters, in ef-
fect eliminating them as alternative paths for
motion by the group. To simplify the environ-
ment for maintenance and ease of visual observa-
tion, the tunnels were removed. These final
changes left the environment in its current
state, with nineteen portals connecied.

Experimental Controls and Observational Data
Three accidental deaths, and the removal of
seven additional animals reduced the group from
24 to 14. The removal of the seven animals
followed an observation that the level of stress
in the group was excessive, as deduced from the
amount of wounding and severe withdrawal behav-
ior exhibited by several males.

Food, water, and nesting material are made avail-
able in excess in their respective subspaces.

The external health of each animal is recorded,
any young are removed, and the pen cleaned ap-
proximately once every three weeks. A twelve
hour bright/ twelve hour dark light cycle is
maintained, with the transition from light to
dark occurring at 10 a.m.

During the pilot experiment, several instru-
mental problems were encountered. The resonant
frequency of the implant was found to vary ap-
proximately one percent with variations in the
body temperature of the animal, ceducing the
number of animals distinguishable by the system.
Secondly, the detection system requires that the
implant, an LC circuit consisting of a standard
ceramic capacitor wrapped with magnet wire, be
aligned during passage with the drive and de-
tection coils. Even though the implants had
become fixed in the animals body with connec-
tive tissue, postures occurring during portal
passages occasionally caused them to twist
enough to prevent detection. Small ramps en-
couraging the stretching of the abdominal region
during passage reduced this problem, and the

rate of detecting animal passages is now esti-
mated to be above 98%.

The Current Study

In order to proceed with the second phase of

the pilot study, the group used in the first

phase was retained, even though these animals
had been subjected to many environmental and

social manipulations. In subsequent studies,
a controlled environment appropriate to the
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respective experiment will be maintained during
the six month period 